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Bldg. 7064 - Roon 54 - East Hoog 1.59 x 1078 c.on/ce
. : Outside East _
f licod next day ‘ l.42 x 10‘194‘@/cc
West Hood ' 699 x 10~10¢,, ce
Outside West Hood 1.61 x 10~1043n /00
North Hood » 7.27 x 10*10/-@1/%
Seni-works ~ Cell #4 4.55 x 1084 gn/0e
Outside Coll #4 985 x 10~1l.gn/oc
Cell #3 1409 x 10~% t-an/ce
Outside Cell #3 8.39 x 10~1lig/c0
R——".
Roan 15 South Hood 1.49 x 10
Cutside South 1
| Tlood negt day 7.68 x 10" grifce
Bldg. 105 - Room 201  Southwest Hoog 1.39 x 1079 cgn/ce with fan ope

5, the total count fn all measurements, Tme Sorrection was accomplisheq by taking .
i anc count a few hours aftep collection (after the radon preducts are negligible
' and repeating theo( comnt the next day, The contribution of the product ia

‘a = Yo - e'kg

-

in vhich a & o/m que to product,

Py

(5}

¥y; and Yo are the first and second Countinzs, ¢ is the tine between countins
in hours, A 1a e cucay consStant fop thoron products ang = 00655 hrg-l

10, Survezs

The radiosraphin.-; and Tegrouting of the ares around the 6xperimental holesin
the pile is continuing, In most cases g single Tegrouting asens to 111 wp
the cavities sufficiently,

quant ity
material wag 8cattersd over g ecnsiderable arog and had a high activity,
Decay curves indicated active isctopos of halfelifes of about 1-1/2 and 18
hours, ,

tolerance, The nost cormon defoct rovealed this month by tho labaratory
surveys was the lack or Iropor shielding about hoods and othep warking
arcas. There weres Several hot spills but they ere ¢leaned up Properly,




11, Atmospheric Radiation (T, S. Cheka, S, Blod )

. , LNeasurements with the onz,éand b/ chambers are continuing on a routins

basis. On several ocoasions an increase in afr activity to about doubls
normal background has been detected at a given location with portable
counters. This was for short interwnls during the chenical stack discharge,
However, most of the activity as measured with the X-22 chambers is asso-
clated with pile stack discharge. This is what one would expect since the
24 hour Xenocn-Iodine ionization from the chemical stack is neglipible compare
to the argon ionization of the pils stack (differs by a factor of 275),

An analysis of the X-22 data for the past two months indicates that the ate
mospheric activity has shown a contimed increass. During this period the
operations in the chemical extraction erea have increased about 10% and in 10O
about 60%, The higher activities followed definitely a position correlation
with the wind direction but not with wind flov. Over the range at which meas
nonts were made, i.e., about 1-1/4 mile, it seems that the radiation is mare
dependent on the elevation than on the distance fron the stacks, The highest
readings were at the highest stations with the exception of one station at
the base of the stacks, which zave the hizhest valuss of themall, The averags
or/wesk per station for the indicated time intervals is given {n the Tollowin:

table, '
Time Average Total Energy
mr/week/station Range of Power - of Pile

6/12 = 6/17 «180 l1-1.08 1

6/19 - 6/24 «225 1.03 « 1,06 1,04
6/26 « 7/1 «258 1.06 1.02
7/3 ~ 7/8 .318 1.06 - 1015 1013
7/17 - 7/22 0316 X 1012 - 1059 1014
7/24 - 7/29 oA 1,62 - 1,32 1.55

Another interestin: cbservation is that the radiation is consistantly greater
durins the day than tho night. For example, one typical station during June

gave an average reading of ,0051 rr/hr during the day am ,0035 mr/hr during

the night, '

12, liater Surveys ( D. J. Rendoll)

The Band ¥ activity of tho holding pond effluent combinuos at a safe level
of about 4 ur/hr. The water in White Oak Lake is about background.

A now difficulty has developed. An algre vaich seens %o have a seleoctive
absarption for some of the active Preducts is coliecting on the surface
of the holding pord, Vhite Oak Lake and below ths lake. The following
readings werc made with a- Lauritsen Placed on the ground at the four
carners of the holding pond near the odge of the water:




Date i) NE SE
8/23/a4 63 mr/hr 23 mr/nr 15
8/24/44 46 22 40
8/25/44 22 75 -
8/26/44 101 15 28

S
?
50
90
102

=1l

It was observed in every case that the high readings occurred when the alme a8
close at hand, and was a function of wind direction. Firemen have been beating

the algae down with water from a fire hose,
fran the overflow of White Qalc Lake.

Two algae samples were collected
They were checked with a /3 counter and

found to contatn 2,93 x 10~ _«/o/gn ary welght and 3.42 x 10~S4/c/mn respectively,

At presenﬁ there is a larges amount of this hot algne washinz down into the Clineh

River gysten.
from the water,
from hite Oak Lake,

the overflor sereens and renoving the algae from White Oak Luke,

13. iud Samples ( D. J. Rendell and S, Farnakes)

Steps are bein:; taken to try to kill this algae or to fish it
A boat has been secured which is aiding in co
It is expected that this boat will be u

1llecting samples
824 in eleaning out

The activity of the mud in the White Oak system has increased cmtimially. It
is difficult to make a good canparison of data becauss there is often cousidere

able variation in activity of samples from the same location

loving table points out the general trend:

Activity in ceuries/em.

- However, the fole

14, Training Progran (C. L, Patterso)

‘ Location 6/19 7/4 7/26 8/22

' Upper end of small 3
pond near south gate 1.2 x 10 2,9 x 1073 2,7 z 10°
Upper end of dyke pond 3.1 x 10~ 4.3 x 16-3 1,2 x 102
Lavor ond of qyke yoid 4 x 10  2.7x10%® 2,6 x 102 5.6 x 1072
Uppor ond of ihito - I
Oak lalo 1,0 x 10 6.4 x 107%
Near overflor from 4.4 x 10°5 3 x107°
White Oak lLake
Just belosr Uhite
Oak lake 4.5x 10" 4732100 4.2z 10° 2.3x 10~4

A new training progran is underway to train 15 new Hanford trainees and nine

new S.E.D, men,
last month,

H

The S.E.JD, men sre replacoments for sorw of tho personnel lost
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Surveys ( W. H. Ray)

Most of the surveys were of a routine nature this month. Only those
things of special or unusual interest will be mentioned here.

A broken slug Jacket caused the contamination of the new large fans

in Building 115. There wzs considerable maintenance work in Bldg. 115
in October, which resulted in special decontamination problems. Canves
gloves veres too porous and not sufficiently moisture resistant for
this operation. Leether or rubber gloves should be used in the future.
Most of the contemination vas mixed with grease and ¢il so kerosene

or CCly proved very effective in removing the hand contamination. The
Protection built into Building 115 by thick concrete walls is now
Justified, in view of readings up to 1000 mr/hr obtained in the fan
areas but not in the operation areas. In the 105 canal, the water and
the cenal fixtures becams rather contaminated. Soms of the canal poles
and undervwater tools had to be decontaminated or replaced,

On_September 29, 194k, thers was an 8.8 inch rain in 24 hours at,
CW —FIo6d conditions remched a critical state about

i when the flood water from White Oak Crsek Vegen to wash over and
through the new holding pond. The hard rains hud beatsn the algee to
the bottom of the pond befors the flood started, so probably only a
gmall amount of active mud and algae was washed down stream. 3Bulldozers
were used in emergency action to erect s dyke vhich was completed about 5 B,
If thie hed not bsen done it 1s possible that a good part of the settling
pond together with all its active material wight have washed down stream.
White Oak lake became full and was discharging over ths flood aprom at
its maxinum rate. At 5 P¥ the level of the watexr rose to within 1 ft.

of the top of the dam, whils it was still rising at a rate of 1 ft. an
hour. Fortunately at this critical moment the rain subsided and saved
White Oak Dam, Continuous readings were made of tke water activity fruam
White Cak Lake during the night of the flood and throughout the next day.
The dilution factor was increased so many fold that the actunl activity
of the water during this period did not increase above the normal back-
eground values. The mud activity down White Osk Creek indicated a con-
slderadble decrease thes next dsy due to the flushing action of the flocd.
An enalysis of the muddy water showed a large ircreass in the barium

and strontium concentration in the water which might have been sericus
had it remained st this lewvel. After sbout a week the water had claared
up and the rate of flow and water level were back to normel.

The stream bed is being widened near the settling pond ard a 2 £t. dyke
built around easst and south sides of the settling pond. Thia should
protect the settling pond in the future. Consideration. is being given

to the oonstruction of overflow outlets at the White Osk Dem {to prevent
washing out) in cese of another slightly greater flood.

Hater Surveys

The water asctivity has varied considerably during ths month. The inlst
vater to the settling pond averaged & gamma activity of about b mrfnr




and a beta activity of about 2 m-/hro On occasions hovever these

values went as high as 30 wr/br and 10 wr/hr respactively. The outlet

vater averaged about 1/20 the activity of the inlet water. The gamnm

activity of White Oak Lake water averaged about 0,01 or/hr (maximm read-
reading .017 mr/hr, minimum reeding was below beckground)

10. Mud Samples
The mud activity Just apove White Osk lake dam has decreased from
~10°3 e fga ton 10" A ofan since the flood. The activity of the
md below the dam does not seem to have been changsd by the. flood.

11. Vork for the Canigg Month

1. Routins work will consist of the following.

a. surveys of all plant areas

b. Msterological surveys

c. Water, mud and slgne surveys

d. Pockst and Badge meter service

©. Neutron and finger meter service

f. Band and shoe counting (alpha, beta and gamma)
8. laundry monitoring

h. Product surveys

i. Instrument calitation

J. Shift surveys

2. Work will continue on rroduct decontamination procedurs
for the laundry. / :

3. Newv Health-Physics instruments that are developed by this
Section, the Instrument Shop and English®s Section will be
tested.
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CLINTON LABORATORIES

REALTH DIVISION
and :

BIOLOGICAL SECTION OF TEE RESEARCH DIVISION

ABSTRACTS

I.

IID

Medical Section of Health Division

None

Health-Physicas Section of Health Division

A beta calibration of badge meter film (552-4) indicates that

1%t 15 one third 2as sensitive to beta rays from P;, as gomma
rays from Re. The paper windov on the badge meter absorbe 164 of
the beta rasdiation.

Citric acid removes 90% of alpha, teta and gemma contamination
in ciothing. v

Polonium activity in the air was wmeasursd in the pile building
during the removal of a blamuth brick from the pils, and found to
be ten times tolerance concentration., Flans are being mede to
have the bismuth bricks encased in aluminum.

_Efforts are being made to make satisfactory measurement of the

neutral particle radiaticn in the pile building. Present indi-
cations are that there is no health hzzard preaentsd by the
neutrinos and mesotrons. Tolerance limits have been sst for the
fast and the thermal neutrons and satisfactory instriuments are

‘availabls for measuring their intensity. Efforts are being made
to £ind out more ebout the slow neutron problems,

Sky shine experiments and calculations are in progress.

Spindls o0il is being employed with good results in decontaminating
the hoods.

The new foot counters have been installsd. They are connected as
an integral part of the Parker four-fold hamd counters,

A new alphs survey proportional counter has been developed by
English’s Section. Preliminary tests indicate that it is a very
satisfactory instrumsnt. .

The activity of the rain water collscted down wind from the plant
is very low, but rather definitely correlated with plant operation.

ﬂ
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The activity of the drainage water in White Oak drainage system
has steadily decreased since the Separations Building {205)
operations have been discontinued.

The clean-up in the Separations Building (205) hes been very
successful, Most arsas in the cells and pipe tunnel have been
reduced to a surface contamination of less than 12.5 mr/hra Only
a few spots have a remaining alpha contaminaticn indicated by

> 50,000 d/m. -

Precipitron collection tests in Bullding 706¢ indicate the
presence of barium contaminatiocn in the air. '

1II. Biological Section of Research Division

Blood studies are now nearly complete on the rsbhits exposed to
bete rays. It appears that there is no marked change in any of
the blood conetitusnts following irradiation with dcses as high a8
the median lethal dose,

One series of 12 mice has now been receiving beta radiation at a
rate of 500 r/day, 6 days per week, to the total surface for the
past 11 weeks. They have accumulated 35,000 r, and to date the
mortality has been no greater than in the controls, This would
seem to indicate thet the recovery from the acute effects of
beta rays may be very much faster than from x or gamma rays.

wlie




I, MEDICAL SECTION OF HEALTH DIVISION

CLINTON LABORATORIES

Report by J. E, Wirth, M. D,
Medical Director

1. Medical Activities

(=)

(v)

Pre-ex;xploymnt, termination and transfer examinations have
continued on & higher level,

Dispensary service continued on a 2k hour basis. The persommel
illnexx rate (as dstermined by the Disability Salary figures)
has almost doubled during the leset two months, in comperison
with the previous ysar's averasge. Whetheor this is éue to an
actual increase in illness at this time of year, or to the fact
that employees have now been on the payroil for a sufficient
length of tims to take advantage of the incrsased amount of
illneas leave avallable to them hes not been dstermined.

2. Clinical Laboratory

Routine blood counts and urinnlyses are being continued at a
constant level,

3. Speclal Hazards

(a)

{v)

(e

Hand Counts, The increased number of fouwr-Told hand counters on
The plant has been useful for earlier discovery and treatment of
hand contamination. One of these coumters had been set up in the
Medical Department and for the last month all people reporting
for blcood counts, likewise have a routine hand and foot count.
This procedure has broughkt to light a few unsuspected instances
of contaminated hands, Such occcurrenceas give ths Medical Depart-
ment an opportunity to telk with the individunls in an attempt

to prevent such contamination in the Tuture.

Clock Alley and Restricted Area Gate Monitoring. Frisking type
instruments for the clock alley and the Reatricted Area gates will
soon be installed, as the project has been approved.

Shut-down of Chemical Separations Plant., The gradusl shut-.down of
The Chemicel Separations rlant (200 Area) has afforded em excellent
opportunity to demonstrate how well such arsas can be deconteminated
without tco great an effort and expenditure of persomnel, and without
hazardous exposure of personnel, provided proper prophylactic methods
are used (such as asssult gas meskas, gloves, coveralls, etc.).




{d) Personnel Contamination . The problem of making personnel in

hazardous areas aware of the hazards and of the individual’s
2bility to prevent over-exposure by such awarseness is being i
worked on by the Medical Division., This entalls almost individual
instruction and it is believed that it is a hopeless task for the
Medical Section to attempt by itself. The idee of prevention of
contamination by good individual technique is slow to infiltrate
through the minds of pecple handling the active materials,
Monitoring services which show up contamination are not sufficient
in themselves to prevent ovor-exposure. It is essentisl that the
individual chemist or physicist develop a sufficilently accurate
technique to eliminate all causes of contamination, except in
these are instances of accidental spllis

{e) Sese Health-Physics Section report for details.

4, Personnel

An increased smount of effort ie being expended in an attempt to
obtain additional physicians for the medical staff,




1I. HEALTH-PHYSICS SECTION OF HEALTH DIVISION

CLINTON LABORATORIES

Report by X. Z. Morgan
Section Chief

1]

1. Beta Celibration of Badge Meter Film (522-4}: L. H. Weeks

1z,

.Special type 522-4 film packs (without the badge meters} were calibrated

for beta radistion from bakelite impregnated with Psp (Egv ¥ 1.69/3 =
0.56 Mev). This bakelite source hed been prepared and standardised by
J. R. Raper of the Blology Section for the animal exposures., The in-
tensity of this source in equivalent roentgens at its swrface was
determined by the use of an extrapolation chamber. The film packs
(without the badge meters} were placed against the bakelite for a
given exposure with the following results. '

. Gemma exposure Bete exposure in
Exposure Density in roentgens sqguivalent roentgens

-Ob .035 .10

+3.0 075 025

.19 <15 -50

.38 «30 1.0

<75 <70 2,0

i.00 1.0 3.0

This data indicates that this film pack is about o¢ns third as sensitive
to beta rays from P3o as gemma rays from Ra.

Badge meters of the type now in use wers exposed, some with the paper
window removed and others with it intact. The paper introduced a 16%
absorpticn. '

Two of the Biology persommel were monitored with this film during one
of their routine operations. One recelved 2060 mr on the forehead and
130 mr on the left hand. The other received 860 mr on the forehead and
80 mr on the left hand. Measures have been tsken to reduce this beta
exposure.,

Decontamination laundry: J. E. Bradley, L., H, Weeks

Since the deconteminstion laundry began operations on April 25, 194k,
acetic acid and igepal solution have been used for removing the radic-
active contamination from clothing. Iast November, experiments on 2




111,

-8<.

_ '

lsboratory scale indicated that citric acid was much superior to acetic
acid for removing alpha contamination {See report from H. A. Moulthrop
to K. Z. Morgan 11/18/4k). Subsequent experiments on a production scals
have continued to indicate the superiority of the citric acid, not only
in removing slphe contamination but also in removing the beta and gamma
contamination, The average results of a number of comparable washes
indicate that acetic acid removes 10% of the alpha and 30% of the beta
plus gamma. The citric acid removes 90% of the alphe and 90% of the
beta plus gamma. The cltric acid has a further advantage in that it is
compsratively pleasant to work with and less difficult to handle. Plans
are nov under wey to make the change over to citric acid as soon as
possible. ‘

H

The Polonium Hazerd: K. Z. Morgan

The production of Polonium (RaF) from bismuth (ReE) has been under way

on 2 small scale since operation began here in 1943, At first the seamples
were of the standard slug shape and size, They were placed Into the
regular slug chambers and pushed through the plle into the water canal.
Some months ago large bricks (~ 4 x 4 x 12") of bismuth were placed in
Hole 15 and these are now being forced from the south face of the pile
vhen they are needed., The present plan is to place bismuth bricks in
Holes 1k, 15 and 18 and to increase the polonium production considersbly.

On February 13th, a bismuth brick was removed from the south end of
Hole 15 into a wooden tray with handles for holding it. A beta measurs-
ment at the surface of this brick indicated an activity on the surface
of 65 r/hr. A single swipe of the brick with a paper towel gave an
alpha count of 5000 disintegrations per minute. :

Alr samples were taken before and during the operation with an -:eiectro-
static precipitator at a distance of about 3 ft. from the Hole 15. After
appropriate corrections vere made for the radon and thoron products

- collected, the air samples collected before the bismuth operation began

were only slightly above the counter alpha background of 8 c/m., The
air szmple taken during and immediately after the bismuth operation gave
196k c/m., Since the energy (5.298 Mev) of polonium is about the same
as that of product {5.16 Msv) and since the effective half life

e Tr .
Ie Ir in which T2 = blologicel half.life and
Te + ITr ‘Tr = radicactive half-1ife)

of polonivm in the lung 13 probably about the same as for product, it is
conaidersd that the tolerance for polonium expressed in curies is the
same as that of product. If we teks the tolerance concentration of

(=




product a8 3 x 10“‘17 curies/cc of air {as given by H. M, Parker in
CHiL33) this likewise would be the approximate tolerance concentration
for polcenium. On this basis the air collected Tor 30 minutes during

and after the removal of the bismuth drick (the bismuth brick was near
the precipitron only a few minutes during the 30 minute coliection peried)
was sbout. 10 times tolerance concentration for ‘one yemrr breathing, st

2 hours per day.

The bete radiation hazard of RaE, as far as inhajation or ingestion
are concerned, may be consldered negligible compared to the alpha
radiation hazard from & bismuth brick that has been in the pile a few
months, This is true because

1) alpha tolerance is 1 /10 of beta tolerance

2) average beta energy is Z 1.17/3 = 0.4 Mev compared
to the RaF alpha energy of 5.298 Mev

%) the body asaimilation of bismuth is probably much
less than that of polonium,

The polonium is known to concentrate in the spleen and kidneys and there
15 some indication that this element may have a negative biclogical
half-1lifs (concentrates in the kidney from the other body organs faster
‘than it is eliminated) for the kidney for a month or more (See data

by R. M. Fink, M-1551).

Tlans axre now in the making to remove the bismuth, which i1s.at present

in the pile, with a minimum of exposure to personnel and to encase the

bismuth that is to be placed in the pile in the future. (For additional
information see letter from K. Z. Morgen to J. E, Wirth on 2/15/45).

iIV. Neutral Particle Measurements in Pile Bullding {105}: K. Z. Morgan

W. H. Ray

(a) Fast Neutrons are measured by means of Chang and Eng (the double
lonization chambers), with a hydrogen chamber, and by the alpha-
emulsion £1lm which is worn by the 105 Building personnel. Tolerance
for fast neutrons (2 Mev) is set by the recoil proton ionization in
tissue as 200 nfem>/sec, Most of the pile has been rather well
shielded for fast neutrons during the past few months. A fow months
ago Test neutron readings of —~ 1004 tolerance were freguently obasrved
during the routine survsys. Moat of these fast neutron leaks havs
been plugged rather effectively and so far this year no readings in .
the working areass of >18% of tolerance have been reported. During




(t)

(e)

‘i :-10-

the lsst few months of 104l thers was an average of three persons
every two weeks (when the alpha emulsion f1lms were read) with as
much as one day's tolerance exposure per two week period, as indi-
cated by the tracks on the film.  So far this year no one has
indicated a day’s exposure to fast neutrons in a two week pericd.

Siow Neutrons as yet are not being measured. These neutrons do not

possess sufficient energy to product proton recoil ionization and
their energy is too great to present a large probability of capture
resulting in neutron-gamma radiation. Therefore, it has been most
generslly assumed that these neutrons do not present any biocloglcal
hazard, Dr. L. B, Borst (in a letter to R. S. Stone 1/31/k5) points
out the fallecy of this argument and suggests that the disrupting of ’
of the molecules producing hydrogen recoils and other energy exchanges
in the body may present a biological hezard. At present no instru.
ments are available for measuring this radistion end no tolerance
values can be set. Dr. Borst suggests several methods by which such
particles could be detected and consideration is being given to the
construction 6f such an apparatus. .

Thermal Neutrons in the working ares sre weaswred by the Health-

v s

Physics Section with folls, Iauritsens lined with cadmium, Lauritsens
inner-lined with boron, and with proportional counters,It 1is believed
that the regular pocket meters and badge meters worn by the 105 per-
sonnel messure rather effectively the slow neutrons received by the
body from the neutron-gamms reaction, unless the radiation is in
narrow collimated beams, The tolerance for thermal neutrons is

1650 n/cm2/sec and is determined from the capture cross section of
the hydrogen and nitrogen in the body., The large number of thermal
neutron measurements in Building 105 during the past few months have
emphasized the necessity of taking such readings. In general the
thermal neutron level in the working area about the pile comprises
less than half of the total biologlcal hazard., However, it is not
infrequent that besms are found around the holes in the pile where
the radiation level is 20 to 30 times tolerance and 1s comprised
mostly of thermsl neutrons. In the 105 Building, the tolerance working
time should never be specified for an arsa near the pile without first
measuring the beta plus gamma plus termal neutrons., In some cases the
fast neutrons should be measured also,

(d) Heavy Mesotrons (neutral) have been searched for but no component

above cosmic ray background hse been detected with a coincident
GM circuit.

(e) Light Mesotrons (neutral} have been measursd for the past month

but the results are not conclusive as to their origin. In these
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measurements the primary particles pass through 12 inches of

lead and produce low energy particles of.< 10 Mev, which in turn
produce coincidences in 3 thin-walled GM tubes when their axesn
are in the same plane. The direction of this GM telescope 1s not
critical, so the secondary particles must be produced by a
"radiation” process from the primary particles, which takes place
in the plane of the GM tubes, This radiation is not detected vhen
the GM tubes are out of line or when they are surrounded by brass
tubes. The pile has not been cut down sufficiently during these
experiments to state that this light mesotron is produced im the
pile, The present evidence seems to indicate that most, 1f not
all of this radiation can be atiributed to cosmic radiation.

(f) Neutrinocs are produced in large numbers in the pile (if the neutrino
theory is correct) and Dr. L. B, Borst has indicated that one would
expect them to account for about 10% of ths pile energy, The Chang
and Eng apparatus should be capable of measuring the nsutrino-
hydrogen scattering if neutrinos present & biological hazard at
Clinton (see report by E. 0, Wollan, CP-1140) but present measure-
ments have not indicated such a hazard.

Sky Shines R. R. Coveyou

During the past month, very intense scurces of radiation (gamma and
bstae in one case, pure beta in another) were available for Health-
Physics experimentetion. ZExtensive measurements wsre made, but, due
to the present unavailability of an accurate assay of the very intense
gamsa source used, the critical calculations have not been made, Prs.
liminary indicatioms are that the single theory of THX-7 (W.J. Wende)
is not completely verified, probably due to neglect of secondary scate

-| Ll

tering from the air and ground. This leads naturally to the conclusion ,

that the values there given are of the right order of magnitude, but
that some corrections must be made. More careful analysis of the data
obtained is in prograss, and a complete report of this work will be made
800n. :

Decontamination of Hooda: W. E. Waters

Spindle oil (Prorex C, Socony-Vacuum) has been employed with excellent
results as an agent for product decontaminetion of hoods and other
squipment.

A spray gun, of the type commonly used with insecticides, was eguipped
with rubber tubing vhich vas comnected to the compressed air line. Only
a sufficient air pressure must be used to ensure a ateady stream of
vapor and caution must be cbserved not to use great enough pressure to
cause blowing of the dust,
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After the first oil treatment, 30 minutes should be allowed for the

o1l to "rinse down" the surfaces. Next the surfaces are wiped down
several times with clean rags that have been previcusly scaped in
spindle oil and wrung dry. Frequently a second oil treatment is
desirable. If the surface is to be painted, it should be washed
down with soap and water, A largs number of hoods have been cleaned
of product by this procedure and careful measurements before and
after the cleaning indicate that there is an 88% removal by a single
0il treatment. {(W. E. Weters to K. Z. Morgsn 1-27-45)

Foot Counter

Foot counters constructed in J, R. Brand’s Section ars being connected
+o the Parker four-fold hand counters so that both units are operated
by the same timer. The foot counter reglister is coupled to the four-
fold register by a sprocket chain so that both instruments can be reset
gsimultanecusly. In order to take a count, the operator resets the
recorders, steps upon a foot stand {containing two GM tubes) and places
his hands in the hand counter pockets, The weight of the hands in the
hapd counter pockets closes & micro-aswitch and starts the circuits
operating, The couwut runs for ol seconds and is cut off by the timer.
The operator records his name and the five numbers on the recorders.

The four hand counter units operate "Scale of 8" circuits, and to gst
the counts por mirute ons can multiply these readings by 60/24 x 8 = 20,
The foot counter operates & "Scale of 128" and to get the foot count one
can multiply this reading by 60/2h x 128 = 320, The geometry factors
are determined separately for esch unlt., All these units are working
very satisfactorily. (For further information see lstter from G. S.
Pawlicki and W. L. Dennison to K. Z. Morgan 1/16/15).

New Alpha Survey Instruments: R. Firminhac

A very promising triel model of a semnsitive alpha survey instrument

is being used in the clean-up of the cells of the Process Building (205).
The instrument consists of a proportional counter designed by Borkowskl's
Group in English’s Section, and a rate meter designed by Cpl.Chas, Mersh

" of J. R..Brand‘s Instrument Section., The proportional counter uses air

as the gas and a 2 mll tungeten wire down the center of an aluminum
cylinder 8-1/4" long end 1-1/2" ocuteide diameter. A ssction of the
cylinder wall is cut out end a screen is placed over the window. The

_geometry without & screen over the opening is about 45%, with 2700 volts

on the center wire. The geometry can be reduced to any desired amount
by sliding various screens in place over the opening., The amplifier

is en ordinary 3 stage resistance coupled smplifier. The instrument is
non-microphonic, insensitive to AC pick-up and the probe can be used with
as much a8 20 ft. of low capacity cable between it and the first tube.
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The rate meter utilizes & No.2050 thyrotron tube operating dlirectly
from the amplifier. The output of the thyrotron is used to discharge
s condenser, and the rate meter 1s a microammeter in series with the
charging circuit of the condenser. The seme charging circuit,
regulated by a VR tube controls the bilas of a pentode with a relay
in the plate circuit in such a way that when the counting rate
{charging current) reaches maximum on the microammeter, the relay
drops out, shunting the meter and increasing its range several fold.
This circuit also operates colored lights indicating which range 1is
in operation., The circuit seems to be very stable and has reached

e reasonsble compromise in time constant between complete stability
of the meter and time necessary for a resding at 200 c/m full scale
deflection on the aensit:lve range.

It is planned to use this meter in combination with a cylindrical type
hand counter using about the seme chamber as ig used in "Handie™ but
incorporating the proportiocnal counter principle with a 2 mil wire
center electrode.

A more portable alpha probe, using the proportiocnal counter principle

is being tested., It ls hopsd thet an instrument of about the dimensions
and weight of the present "Walkie-talkie™ can be developed. Elther a
ruch better high voltage supply than 1s presently available is necessary,
or a somevwhat more complicated counting chamber will have to be used,
Preliminary experiments show that gas mixtures at atmosphere pressure
can be found which can bs operated below 2000 volts, and perhaps below
1000 volts, with ressonable amplificatlon and good long proportional
regions.

Atmospheric Radiation: J. S, Cheka

This work continusd on a routine basis, showing resuits which were
comparatively consistent with previous observations.

However, rain-count ( ) dete, which had been collected for some
morths was summarized and showed a few intereating points. In the
28 samples, collected between 9/19/hk and 1/13/45, and evaluated in
/a/« c cc, the rangs vas 0 to O, 35/(/o<c cc, the average being .090.

CGrouped averages show the following results,
With "off-gas" 151 c/ce without "off-gas" .050 “4cfee

With E or NE wind 1234 s e fec otherwise 059 £ en cfec
With both "off-gas" and E or NE wind 17k 4 ' c/ec

HOTE: Rein guage was vest of the stack,
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The two highest valuss occurred when the wind vas NE end about 1 mph,
Tt was also noted that the time elapsed between gtorms seemed to have
no bearing on the readings, indicating that any counts cbserved werse

obtained by emitters brought down by the rein rather than previously
settled in the rain gauge. ‘

With the cessation of 205 activity early in Jenuary, a drop in field
activity of the X.22 chambers was noted, Total mr/;xo/sté,tion dropped

. 11%, though 105 activity increased 8.5%. This is being checked Puwrther.

X.

The off-area integrons have served their purpose end will be removed
to the Clinton Laboratories plant where it is hoped they will £il11 a
more useful application. The integron houses will remalin intact and
w11l be available for housing more sensitlive radlation indicators
such as the recording GM circuit which now is located in the X-10
integron house. v

Ares Monitoring: W. H. Ray

'In addition to continuance of atmospheric radiation study with the .

X.22 ionization chambers at off-site locations, increased attention
has been given to the effluent of White Cak Creek.

A survey of White Oak Lake with a submarine GM probe found the water
rether uniformly 160 c/m above background. As high as 1800 ¢/m vere
observed when the probe rested in the mud at the upper emd of the
iske. The results of this survey confirm the Justification of the
proposed GM recording counter to be mounted at the dam.

Since the 205 Separation Plant shut-down, the activity of the
drainage water into White Oak Creek has steadily decreased., The

' composite sample of lake water collected throughout December showed

a large percentage of Strontium. The activity was so low, howevwer,
that good determination of the percentage was difficult. A cloge
wetch will need be kept as plant processes change. -

An experiment with mud samples to determine the self-ebsorption cor-
rection for verious sample thickneases showed that the self-absorption
of each sample of mud must be determined separately for precise results,
A mesn was determined for a number of saemples that might be used where
e maximum of 35% error could be tolerated. .

Work Avrea Surveys: W, H. Ray

January has been marked by clean-up radiation exposure areas generally
throughout the plant. The extensive cleaning efforts about the 200
Area have required an additional surveyor part time.




Cleaning of all cells in 205 has been succesaful, although the goal

of 12,5 mr/hr hes been found impractical to reach in a few cases.
Exceptions are very localized spots in Cells 1, 2, 3, 7 and the

pips tunnel. These are a2ll lesa than 50 mr/hr, except one spot in

the pipe tunnel which is about 100 mr/hr. The men engasged on the
cleaning Job wore overshoss, coveraslls, gloves, safety glasses and
caps. When precipitron measurements indicated the presence of product
contamination, Army Assault Masks were worn. (For detailed information
gee report of R. A. Simons to K. Z. Morgan 2/13/i5)

Alpha contaminaticn has been found in scme cells but has been reduced
to below 50,000 disintegrations/minute {on Pluto) without recourse to
paint except for two spots in Cell 4. ‘

Routine surveys in‘P6 A have continued to locate various points of
contamination, Persistent ssarch in an area of this type seems neces-
sary to keep things in good order.

Indium foil surveys have been made in the 105 Building to determine
slow neutron flux at different points. The results of this survey
reguired that incremseé¢ shislding be used@ in the sxperiment on top
of the piie,

A teat with indiwm foil in the air duct from the pile building, whers

it enters the fan building, indicated the presence of a slow neutron
flux of 6 slow neutrons per sq cm/second. The alow neutrons observed

in the air duct from the pile are presumably slowed down delayed neutrons
from product dust., This product dust 1s the result of contamination of
the pile during several slug jJacket failures in the past, It is believed
that the mean 1ife of the neutrons is not sufficient to account for the
number observed in the alr ducts. -Special alpha emulsion £ilm exposel

at this seme point in the air dust did not yield eany positivs indication
of fasit neutrons.

Precipitron tests on top of the pile revealed conditions reguiring the
use of respirators while the f£iling of tuballoy rods took place.,

As high as 32 beta pius gamme counts/minute/ £t of air sampled have
been found with & thin wall GM tube from precipitron tests in Building
706C with = run now in progress. Decay and asbsorption observations
indicete that Bs and Ia are probably the active materials, :

Considering the efficiency of the collection snd comnting systems, this
activity, as indicated by 32 c/m,is about 1/2 of air tolerance concen-
tration.




While smear tests are not considered quantitetive, some experience
indicates that the usual wipe contains less than 5% of the surface
contamination, and under some conditions may fail to pick up the
rajioactive material sought.

Reguler surveys and survey services continue to increase as better
coverage of the Restricted Area is achieved. This was poasible only
by greater effort on the part of the surveyors ss they gained in ex-

perience, Irregular events, along with vacations and absences, demand
a versatile crew, If minimum operations are to be performed without s
reserve of man power.

=16
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III. BIOLOGICAL SECTION OF RESFARCH DIﬁSION

CLINTON LABORATORIES

Report by H, 4, Curtis
Section Chief

A tissue laboratory is being set up where pathclogical material can
be fixed, stalined and sectioned., This is being done with the help

of Miss Richmond of the Chicago group in the hope that the techniques
used at the two laboratories will be identical. - Histological material
will still be fixed here and sent to Chicago for staining, sectioning
and examination. We hope to start a pick-up service within a few days
which will pick up dead animals throughout the night and in that way
obtain a great deal more pathological material. We are especielly
interested in obtaining as much information from the chronic series

as posaible,

L, Biological Effects of Pile Radiations: R. E. Zirkle, P. S. Henshaw,
E. F Rilﬁy, G. B, Stapletono

A, Effects of Small Periodic Doses of Slow Neutrons on Mice {142-X10B)

Final preparations for starting this series are now complete and
it should begin in a few days,

B. Biclogic Effects of Single Doses of Slow Neutrons on Mice (th-XJ;lB)

A grest many of these animals have been exposed and we are now
awaiting developments,

C. Effects of Small Periodic Doses of Hard G2mma Reys on Mice (142.3193)

The work on this problsm was started 9/27/hk and more series are
being added as more mice and facilities become available, Thera
have been no significant chenges yet in any of the groups.

D. Effects of Smell Pericdic Doases of Fast Neutrons on Mice (Lh2.X13B)

A summary of the mortality data for this series is shown in Tabie 1.
It will be observed that for the series which hea been rumning since
July 194k the accumulated dose is about 185 n and the mortality in
this series is well over 50%4. This result is to be compared with
the single dose of 90 n which produces acute death in 50% of these
animals. Mice of a different strain (LAF]) at N.C.I. have been
sxposed to gamms rays at a rate of § r per day, a nearly equiva-
lent dose based on acute killing, and have accumilated about five
timea the median lethal dose for gamma rays without showing very
high mortality., Wwhether this indicates that there is a real
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TABLE I

142.X13B. Effects of Paricdic Exposure of Mice
: to Fagt Neutrons at 1.15 n/dey

Carworth Straln CF

1
, 5 Mortality
Irradiated Control " Dete Total Orig. __ JIrradiated Control
Sex Animals(XC) Animals(XC) Begun Zose _No. Acc. Sac. QOther Acc. Sec. Other
F 52643.68 50721-46  6/27/4L 1'91 % 1 & 19 3 4 5
F - 52669.9k " ' . 191 26 3 %4 12 3 L 5
F 52903-20 52928-52  7/3/uk 185 o5 1 L 1} o0 & 3
F  53078-102 5310327 7/7/i4 180 25 o L 14 3 4 2
F 57419-4k 572711-96 125/ 56 25 o 1 o0 o 2 0
M 57953-T7 5300327  7//44 184 5 o L 1y 1 k9
M 5282550 52851-76  7/h/sh 184 26 o0 b 11 2 5 1
M 53257-81 53982.306 7/8/hk 150 25 1 3 21 10y 11
M 53568.86 53587-605 8f12/bh 124 19 0 3 16 A T
Strain A
F 6006%-83 6012443 - 11/13/kk 75 20 6 0 1 0 o0 0
F 60104-23 6017%-43 1113/ 75 20 o0 O 1 ¢ 6 0
M 60043-63  60001-21 11/13/4k 75 21 1 0 3 0o 0 o0
M 60377-88 6036475 2/5/45 9 12 o0 o0 0 0o 0 ©




difference between the acute and chronic manifestations of
these two radiations cannot be answvered until the series which
we are running on a comparable gamma ray exposure level are
farther along. . ' :

A1l of the mice in this series which have run over 150 n are
emaciated, have thin, poorly kept fur, and are smaller than
their controls. It is very significant that a number of these
animals have developed opague eyes., A numbsr of malignancies
(lung nodules, mediastinal masses) have occurred but no analysis
has yet been msde of this data.

A preliminery analysis has been made of the blood data for the
mice on the 1.15 n per day level and {t appears that the
neutrophils are wnaffected by the radiation but the lymphocytes
are significantly decreased. These curves are shown in Figures
1 and 2, Again it will be necossary to await the results of the
gamma ray series befors the full significance of this result is
apparent, A

~E, Delayed Effects of Single Gamma Ray Doses on Mice (1h2.x14B)

It is expected that exposures of this series will begin during
the coming month, ' ‘

F. Delayed Effects of Single Doses of Fast Neutrons on Mics (142-315B)
Most of the animals in this series have been exposed and we are
nov awvaiting developments,

2, Radioactivity of Animal Organs and Tissues after Slow
Neutron Exposure (142-X16B); H. J. Curtis, J, Teresi

The experimental work on this problem has been completed and a full
report will be issued in the very mear future. Briefly, it has been
found that the experimentally observed values of activity agree very
well with the computed walues., Sodium is the element giving rise to
the major portion of the activity. This activity is far too low to
be of any great significance when one 1s ccnsidering the total damage
caused by slow neutrom radiation. It is also too low to be of
practical value for the diagnosis of slow neutron exposurss in

humens except in very extreme cases, :

» Metabolism of Short-Lived Fission Products (2iL-X1B): H. ILanz

J. Teresl

The work on this problem has bheen completed and a terminal report -
vill be issued in the very near future.
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- : 4, Biological Effects of External Beta Reys (246-X7B): J. R. Raper, R. E, Zirkle
] Jdo B, m, K, K. Barnes

A. Blood Effects Following Beta Radiation., Preliminary data are row
» complete on the effects of beta radiastion on the blood count,

o | Rabbits have been used in this work, Two animals have been used
at each of the following total aurface dosage levels: 15,000 r,
10,000 r, 7500 r, 5000 r, 4000 r, 3000 r, 2500 r, and 1500 r. Counts
were taken at 3 hours, 24 hours, 48 hours, 72 hours, 96 hours apd
weekly thereafter for 11 weeks., Total white counts and differentials
wvere taken. It was not possible to distinguish the experimental,

L animals from the controls with regard to any of the blood elements
et eny time. This result is of course in sharp contrast to thet
obtained by irradiation by x-rays y Semma rays or fast neutrons. It
has some interesting possibility from the point of view of thecretical
haematology. '

@ B. Chi'onic Exposure to Bsta Ravys, Exposure to 500 r per day has

continued on the mice started in November 194k, Seventy exposures
have been made with an sccumulated dose of 35,000 r, RHNo deaths

have occurred during the past month either in the treated animals

or in the controls, The treated animals now show complste epilation

.' on head and over entire back, skin erythematous with largs sensitive
. v thickened areas in a few.cases-and showing considerable thickening
in the remainder, and.‘general swelling of the nose and mouth. The
i condition of these mice appears generally good, the rate of weight

g2in being only slightly retarded.

) The median lethal dose for acute death in these mice is 4700 r. This
then represents an exposurs of approximately 10% of the median
lethal dose per day to glve an accumulsnted dose of 7 timss the median
lethal dose. This is considerably more than would be expected with
x-rays at a comparable dosage rate, and indicates that either the
recovery from beta rays i1s much faster than for X-Yays or eige the

® skin has thickened during the radiation, or in soms. other way kas

’ bullt up a defense against this radiation.

5. Blologlcal Monitoring (142-.X3B). Elizabeth Anderson.

‘ There has been an infection among the rabbits which has resulted in
) the death of four of the monitoring enimels in the pile stack gas
chamber, as well as a number of the controls. Tissues of the
. monitoring animals were found to be completely inactive radiologically.,

‘e , . a—
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ABSTRACTS

#Medicel Ssction of Health Division

nons,

Health-Physics Swction of Health Division

The regular badge meter film was placed 1n weter tight celiulose
acetate holders Tor umder water measurementa.

Polonivm activiiy in the air during the remowval of a vare dbismuth
drick from the pile reacked 2 maximwm of &d times toleramce, &1l
bismuth bricks have besn canned in aluminum.

The {3 counter consistency tezts seem to give rsasonably consis-

tent results.

A summary of the data on the radicactivity of the mwd in the
white Ozk Drajinsge syster Indicates resulis consistent with plant
operations and meteorclegical conditicas,

The sivminum liner is ~ 2.5 times more efficient than paper as

a collector of radon ané thoriwm prodvcts by the precipitron.
The aluminum i3 ~s 1.5 times as efficient as paper 23 & collector
of prcduct,

A hydrogem presswre shamber, vsing 2 belanced tube circuil has
been constructed for use in measuring fast nsutrons.

The separation buildings {20k and 205) bave becn clesned wup
satisfactorily from the standpoint of radistion hazard and have
been plecsd in 2 atand-By comdition.

Haintenance has placed in operation & “clean-up room” to handle
the decontamination of teols, clothing and perscanel, -

. Bislogical Ssction of Researck Divigion

4 preliminary report is given of the metsbolic shangss following
total surface beis irrsdiatior In rats, There is pe chaxge in
matabolism for about 10 days following irredistion, but then the
focd intake, watsr Intake and weight stert to fall indlceting a

gastro-intestinel upset. AVier s few days the Tood and water imtalke
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increeses sharply, the water intake sometimes reaching three
times ths control level. At the same time the uripe output may
drop slightly and increaese in specific gravity. At this stage
thers is usually albumen in the urine, This is the period of
cellular destruction and these findimgs ars indications of the
damage, Recovery is taking place sicwly and wheress after nearly
thres months these animais appsar to be well on the rosd %o
recovery, their general metabolism is far from normal.
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CLINTON LABORATORIES

I, MEDICAL SECTION OF HEALTH DIVISION

Report by J. B. Wirth, M.D.
Medical Director

. Medical Activities

{a) The constructicn of the new hot laboratory, Bldg., TO6D, is
nearly complete and as a resull pre-employment examinations
have decreased. Termination and transfer examinations have
continued on the same levels,

(b} Dispensary service comtinued on a 24 hour basis, Personnel
illness rate 1s continuing on the same rather high level.

(c) A detailed survey of the water purification system has heen
completed and the systen appsars satisfactory for the prasent,
The sewage disposal system ig barely adequate and if operaticns
ars Lo continue over a orolonged periocd will need renovation
or replacement by =n entirsly new sysiem.

2. Clinical Lsboratory

3.

{a) Routine blood counts and urinalyses are being continued on 2
conatant level.

Special Hazards

(a) White Qsk Creelk Dam: A survey has been completed by the project
group to determine the neocessity for repair of the dam. A iargs
part of the fi1l on the dasm is more heavily constructed than was
belisved. One section is composed mostly of dirt and will re-
quirs reinforcement on the dowvn surface tc prevent gradual washing
away with repeated high water levels. The down side swrface of
the beok near the spillway is being erroded by surface wvater from
the road and will require gravel reinforcement.

{b) Off-Area Integrons: Most of the out-lying off-arsa Integrons have
been discontinued. At no time have they showed any appreciable
incrsase over background radistion in these aress,

{c) Chemistry Building: A »rogrem of repair work to hoods and venches
is nearing compietion.

Ry,
Q9
R’

Bismuth Problem: &1L of the old pismuth bricks in the pile have
now been canned in aluminum end arrangsments have been made for

all future shipments to be canned; thus eliminating the polonium
hazard.,
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{e) Tuballoy: Tuballoy rods used in an experiment on top of the

pile have become so thickly covered with oxide that their
handling during replacement has becoms & hazard in that the
oxide in the atmosphere, in some regions, has reached 2 to
3 times specified tclerance. Proper greasing will decrease
the hagzard and the wearing of masks should eliminate all
danger to personnel.

(f) New Alpha Survey Instrument: The new alpha survey instrument,

{gj

known as the "Poppy” (menticmed in last month’s report) has
proved so valuebls that a project for 22 has been reguested.
Fifteen of these will be retained by Clinton Isboratories and
seven distributed elsewhere. It is so constructed that in
addition to low lewsls of alpha activity, it can also be used
for destecting beta and gamma radietions,

Eand and Foot Contamination: A general survey of hand and foot

contaminatlion Is being cbtained by having all individuals gst
hand and foot counts at the same time they cbisin blood counta.




CLINTON LABORATORIES

1Y, BEALTH-PEYSICS SECTION OF EEALTE DIVISION

Eeport by K. Z. Morgan
Section Chis?

1., Waterproofing of Film Packs: J, E. Bradley & L. H. Weecks

Several instances have arisen in which it would be desirable to
obtain some film measurements of exposure that must dbe taken with
the Tilm immersed in water; namely (1) mud and water measurements
tc be taken in the settling pond, White QOak Creek and lLake, and

{2} some special absorption tests to be made by R. R. Coveyou.

In order tc do this, it has been neceasary to waterproof the film
packs, or to develop a waterproof holdsr for the film, so that it
may be left immersed in water for an Iindefinite period of time with
no damage to the film, '

Prior to this time, we have waterproofed smell Tinger meter packs
by the simple procedure of 3ipping them in melted paraffin and
giving them s waterproof coating. However, although this method

hes proved satisfactory for these small packs, it has been difficult
to coat the regular dental s3ize sacks to a sufficient thickness to
insure waterprocfing., For %this reascn, a waterproof holder for
this size pack hes been devsioped.

This holder is made in the Following manner:

(1} 4 f£ilm pack is placad in an ordinary cellulose acetate
photo-pass holder which 1s slready sealed at one end.

{2} Another photo-pass holéer {or some other csllulose acetate
of equal proportions) is cut up and dissolved in acstone
te Porm a solution of approximately the same consistency
as. glue or cement.

{3} Some of this aolution is spread between the edges ol the
open end, with great cars bsing taken not to damage the
Piim pack, and the sides of the open oend are sgueezad
tightly togethsr in a vise and allowed to harden.

{4} The rzsuiting holder has proved itc be waterproof in tests
where the pack has besen lmmersed 1n water for cne waek.

Several control holders, with 1 mm of cadmium on one-half of sach side
of the film pack, have beern made up in order o develop a ndw set of
gorma astendards for these filmg, Other tesis are being made to de-
termine the percentage abscrphtion of besta by both the celliulcse acetale




B

holder and the Tilm pack itself. When these are completed, we fesl
that these film holders will be satisfactory for use in the desired
sxperiments,

II. The Polonium Problem (XK. Z. Morgan and A. T. Greenwood)

On Febraray 27th two bare bismuth bricks wers yemoved from Hole 15
of the pile and placed in a wocden shipping box with an lansr lining
of 1/o" lead, Readings with the probe metsr rear the surface of the
bismuth bricks were 150,000 mr/hr. With the top on the box, the
reading dropped to 1L0Sur/hr (The boxes wers poorly designed from the

o . standpoint of Bremsstrahlen.) Precipitron readings made in the working
area during this operation indicated an aipha activity {after correction
for the radon and thorom products collected) of b,4h0% of tolersnce. The
floor wvas clsaned with a vacuwum cleansr ssveral howrs after The abors
operation was completed and this clesning stirred up dust in the air
to 2009 of tolerance. All jersoms vworking with the bismuth operation

® wore Army Assault Masks, coveralls and gloves,

On March 5th and 6th, the bismuth bricks were pusheé from Eoles 1k

and 15 in ths south face of the pils Iinto Aluminum cans, Thoe highest

pracipitron reading duwing the canning of the bismuth bricks was 2630% of

tolsrance, On March Tth slpha contaminetion was found Iin most parts of
® ' the pile area of Building 135, The equipment was cleansd carefully end

it was dscided tc psint the ficors of the hot areas,

. All Dbismuth bricks in the pile are now canned and all that are placed
in the pils in the Tuture will be canned bhefore thay are sciivated.

® I7I. Application of Consistency Tests to Hand (ounter (R. R. Covsyou)

Refs See Memo R.R.Coveyou to X.Z.Morgan 1/1/45
"Tegt for Jounsistency of Counter-Scaler Tnits™

For some time past, daily consisiency tests have bsen run on hand sand

® foot gounters lcecated at wvarious points in ths plant. Although no
completely conclusive trends can be demonstrated, it sesms very iikely
thet -

{&) The standard sasmples used will give reasonsbly consistent
reaulits. This was shown vhere comparable Tactors ware
o obtained by ruaning tests with standaxrde in om® position
throughout, and also re-running the test immediately after-
s wards with standaris removed and replaced for each sount.

{5} Daily fluectustions in counter response vere cbssrved, This
was shown by plcking ons particular count for sach day as 2




standard {the 10th count) and calculating the factor

over a pericd of & month, using these figwrss, There

sre statistical uncertainties in the method though the
uncertainty is reduced by remark (a) above. TFurther work
on this point will Hs dens, :

I7. Summary of Mud Surveye (J, S. Cheks and X, Weber)

This is a summery of surveys of activity of mud in the White Oak Creek
and lake system which has been used for weste disposal at "X" since

March 6th, 19k, Reports from b/26/4h through 3/1/45 are inciuded. Cor-
recetons have been made for ths efficiency of the counting system and

the self-absorptions of the mud samples. For purposes of comparison,
sampling locations have been grouped as follows:

A - includes all points betwveen the sstiling and retention
nonds and the srea Tence.

B - covers the marshy section from the fence to avout & half.
mile velow the fenco.

C - comprises all polinmts in White Oak lake.

D « takes in locations hetwsen White Qak dam and the mouth
of the creek at the Clinch River,

The attached graph showa the condensed rscults.

Trainage began through the retention ponds on March 6th, 1944, The
summary on April 26th showed such high activity (including 1.28 x 10=3
jc/gm in the Clinch River) that the retention ponds were deemsd in.
afeguate, Drainege through these wues distontinued and the setiling
pond was constructed, being put iInto operation on July 3rd.

Algae, carrying & lot of activity, was noted escaping from the settling
pond, and baffles at the outlet were instulled iste in August to prevend
thie., A drop in activity was subsequently noted throughout the system.

The Tlood of September 29th and the subsequent sxcavation of the creek
ped {Section 4) Drought about & sharp drop in activity at A and & riss
in all lcealities downestream., The former is probably dus mainly to
the sxposurs of fresh sarth at 4, but the high values at B and below
are probebly produced by the flushing of sili from upstream and also the
Plooding and overflow of ths settling pond on the 20th of September,

Increase of activity at A and B in Jenuary 15i5 was probably due to
the very small amount of rain st that time, since hoth beta and gamms
counts on the settling vond sPfluent show a2 decrease in raite, alter
the cessatlon of operations in 205, early in January, The droy in
activity in February when there was three times as much rain seems to
support this contentlion. -
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High readings of C on Jamiary 25th and February 23rd were du= to
earpling at low lake levels, when the mud farther from the original
shoress was reached.

(n January 13, 1945 mud core samples were taken from the bottom of
White (Csk Iake. Thees varisd from 2 to 12 Inches in depth. After
drying, the samples were taken from different parts of the cores,
Surface ssmplea from ths lazke floor showsd about 5 times ths
activity of samples at the shore. A separate and mores complete
report on mud date will be made in April,

V. Atmospheric Radiation {J. S. Chela st al)

Field surveys by X-22 chembsers have shown & drop in simospheric
radistion. Total radiatior dropped from 3.51 mr/mo/sta. io
2,65 mr/mo/sta. This iz almost directly proportional to the de-
crease in pile activity, the indices belng 2,20 in Jenwvary and
1.57 in Februsry.

It was further noted that chamber backgrounds have dropped to the
figure of last July (having been higher from September through
December). Thie seems to indicate that it was the background of
the aree rather than of the chambers that had risen, and that this
has now fallen to last summer's level,

V1. Effect of the Kind of Collector Lining on Pracipitron
Collsction Efficiency (R. E. Firminhac)

Work done by Cpi. C. Xoval indicates that lining the precipitron with
aluminue foll increases the amount of product and naturcl alpha emitters,
{radon anrd thoron preducts) collected.

On two days when moderately high product concentraticns were found in
one of the chemistry laborstories, several runs weres made with two
preciplitrons running side by side at the same rate and length of time.
‘me was lined with the ususzl paper liner and one with aluminum foil

1 mil thick, The runs were repeated without moving the precipltrons,
vt reversing the liners, raper for aluminum and vise versa., The
results indicate a collection factor of ~/2.5 in favor of the aluminum
for natural background ané ~/ 1.5 for product. The results are
summarized in the foliowing table,
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Background  Product

Sample Background  Product Count Count
To. Liner Count Count Time Ratio Ratio
12-1 Al 968 112 10330 2,3 1.7
12-2 Paper 430 66 10:33
i2-4 AL 1073 80 11:0h
12.3 Paper 468 40 11:02 2.3 2
12.7 AL 558 386 2457
12-6 Paper 230 290 2257 2.5 1.5,
12.8 Al 390 354 3¢30 :
12-6 Paper 154 254 2:30 2.6 1.h
13.7 Al 430 8o 2250
13.8 Paper 178 Th 2:50 s.h 1,1
13-9 Al 370 62 3225
13-10 Paper 150 50 325 2,5 1.2

: "Average 2.5 1.5

il

The rsason for the larger ratio of natural emititer collected on
aluminum to that of product on alwminum is not clssr at prestat.

In another serisas of experiments fifty-eight ssmpleas of matural
alpha emitters were collected on aluminum and sixty-one on paper
over & period of several deys. The averages on each ¥ind of liner
were taken end these also gave & factor of 2.5 in favor of sluminmm.

The Use of the Brlanced Tube (ircult with the

Hydrogen Pressure Chember (E. P, Gauvin snd R,H. Firminhac)

The pressure hyircgen chamber for neutron.gamma measurements was
rebuilt so that it could be used a= a probe. The circkit used is

a balanced pair of Victoreen triocdss (similar to the circuii used in
the "fish pole meters”) with accompanying parts mounted in a 4¢ x iy 3v
vax next to the Hy chamber. Ths probe {conzisting of the circuit and
En chember) is connected %o a battery box by a cable. The batteries

are corried in & box about 5" x 6" x 6" slung from a shoulder strap,

Ths meter is unomnted oz the batlery box,

The instrument shows good stability, low rate of drift, and is quite
insensitive tc moast of the unsuzl disturbsncss, Tt showas some sen.
sitivity to a charged rod,




Eps

~il=

¥ith 130 l%s/in?/EQ sn the chamber, a 10¥ olm input resistor and
300 v on the chamber, the full scale sensitivity to gasmma radiation
is 60 mr/or.

Thres resistances ave connscted in ssries cn a selsctor awiich,
giving a useful range of ~v 3 mr/ar to 5 r/hr with sufficient over-
lapping of the thres scalss Lo cover the full rangs, adequatsly.
The instrument iz being calibrated for neutrons,

¥ork Ares Surveys - {¥.H. Ray)

The past month has witnessed & more than uveual apount of maintenance
werk in sreas of Enown product contamination. This kbas necosaitated
+he use of acsaul? masis regularliy on & mmber of operations. The
product Rocm 54 in the Chemistry Bldg. {706A) has boen remocdeled.
whig included moving of some hoods and changing of duvet work in the
attic as especially tricky procedures, The nighest precipitrom.
reading during this opsration was 2000% of tolerence Tor product dust
in the eir,

The profust separation Bldg. [204) wes cleansd and most of the equip-
ment dismentlsd for storage. Here the worst conditiom encovmtared
regulted from the dirt which shook down when the hood ducts were’
removed from the roof. wWacte materisl plugging the ducts 2211 dack
1ntn the room contaminsting the area which had been ¢leaned previously
and raising the air contamination to 500¢ of tolsrance for product dust.
Both buildings 204 and 205 have been closned to & remarkabdly low level
of contaminstion and have Leen placed in a stand-by conditiom,

Maintensnes has finelly ecuippsd and gotien into aoparstion s "clean-up
room™ 4o handls %ools, coveralis, and personnel contamination checking.
Health instruwents vrovided incluvde a L4-fold hand counter, & pig and
probe counter with sutomatic timer and loud speaker, an electpvoscope
and 2 pluto {to be roplaced witk a poppy vhen one is available), This
nisameup-roon” iz operated by ¥r. Ralph Willlems of the Msintenance
Department who was irainsed for this assigmeent by the Health.Payeics
Ssction Tor a tvo week periocd.

agrwarns attitudes toward Heslth-Phyeics Tunctione in the plant have
ween disclosed at tilmes., ¢n one instancs a spill in the Chemisiry
puilding {7C54) was conceaied from the Health-Physics Section until
clean-up could bs offected. 7The surveyor cm a routine check was
disuaded Pfrom cntering this arsa rather than being sought For asgistance,

Zxposed sourses were found during the month in TO6A and in the Hot
Laboratory Blig. (706C).




Precipitren collections wers made while tuballoy rods were being

romoved from a lattice vork in s tank on top of the pile, Ths

nighest reading was 250% of tolerance, The rods were greased Lo
® reduce the dust and masks ware worn when the sctivity in the dust

hecame excessive,
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CLINTCY LABORATORIES
: III, BICLOGICAL SECTION OF RESEARCH DIVISION
Report by 3. J, Curtis
® Section Chisf.

1. Dovelopment and Measurement of Hew Sources (B¥B8-3) - J. R. Raper, X.EK. farnes

Measurements are now compleie on the intensity of beta rays 2a a

® function of :ge depth in tissue., In this work three smitters vere
used, 339, 3: and ¥+, anl the scurces were prepared in three 4if-
Pfarent ways: {i) as thick sources with the materlal uniformiy dis-
tributed though & thick plastic plete; (2) thin sources with the
naterial adsorbed on thin pieces of filter peper, and (3) the same
thin sources backed with lusite. Heasurements vere mads with an

Y ionization chamber aznd cellulose acetate was used as the absorbing
material,

When ths intensity ia plottzd as a function of depth, the curves are
very nearly straight lines »n the semi-log plot, but closer inspecticn
shows that they ars compossd of 2 or 3 straight segmsnts. All 9 sources

.. givs absorption curves which are surprisingly alike, The half walue
thicknesses for emch source is given in Tabls 1.

TABLE 1.

Palf-value thiclknessss, in n@/cmz,, for different types
® of beta ray sources,

Trpa of Socurce

Isotope Thin Thin-Backed Thick
P32 88 o 80
¢ 589 65 56 60
8 88 58 66

The curves from which these values were taken are not true eoxponentials,
® zo these values cannot be used to reprofuce the crigimel curves.

2. Comparative Studles on Acube Effscts of Bete Rays (BX12-1) - J. R. Raper
A number of animeis have peen exposed but no resulis ars awallable.




. Effects of Small Feriodic Doses of External Beta Rays on Rats (BX12-2):

¥, K, Barnes, J, R. Raper

An accident in the animel farm resulted in the death of all but b of
the mice receiving 500 r of beta rays per day. These mice have now
accumulated a dose of 45,500 r; and 41t can be saild that thers have
bs2n no dsathe dues to radiation,

The apparatus for daily exposures of rats to low doses {0.5 - 50 r)
of beta rays 1s now nearly complete., It consists of a tunnel, the
central portion of which can be lined with beta ray sources, through
which the rats are transported by means of an endlesa belt, The dose
depends oo the rate at which the snimals are conveyed through the
tunnel, so the drive mechanism has been made variable over 2 wide
rangs of speeds, In this way large numbers of rats can be sxposed
daily, and for thet reason the apparatus has been celled a "xat race!,

Effsct of Bingle Domes of Rata Rays to Restricted
Area of Rabbits (BX12-3): J. R, Raper, R. 5. Snider

Sources are being actiweted for a complets biopsy series, and exposures
should begin next montk. The Chicago histology group has completed =
preliminary histological study of the rabbits receiving high doses of
beta raye to small avean of the back, fovsy samples were “aken from
different parts of the burn2d areas at different times after the exposurs,
as well zs adjacent normal skin biopsies, The picture is guite similar
%o that from heal burns excspt thst the timing is guite difTevent,

Aside frcam 2 slight oedeme there is very little change in ths nistological
picture up to about 10 days, A4t this time dead ceilg are in evidenrce,
and they bscome Incressingly prominent untll sbout 20 to 30 days at which
bime most of the cells of the germinal epithelium are dsad and sloughing
occurs, leaving very poorly organized connective tissus covered by a
crust of appsrently steriie plasma in various gtages of dryness, On
neavy exposurss all of the germinal epithelium, together with the hair
foliicies are destroyed. Ia this case, regeneration of the germinal.
iayer must take place from the adges of the ulcer inward. Sut the
comective tissue of the derma is s%ill present but in very poor son-
dition, and 1t must undergo repair, with re.growth of blood vessels,

This repair, however, is much slover than the re-growth of germinal
opithelimm, The result then is that the germinal layer grows out from
the edges over the unrepairsd connective tissue which is unsble to
support it both physicelly and nutritionally, so the epithelium sloughs
off again leaving another uicer, This process of re-growth and sioughing
continues until the comnective tissue has repaired enough to support ths
epithellmm, &t vhich time parmsnent heeling takes plase. % thils time
the germinal epitheliwm re-zrows so rapidly that thie layer may be as
much as ten times its original thicknese, In the badly burned aress

halr Pollicles never re-gensrate.




In areas which did not receive as high sn exposurs, the epithaslium
may be degtroyed but the desper hair follicles secape destruction,
These follicles cannot only regenerate nev hairas dbut can Porm new
gpithelivm. In thils case thers will be islsnds of spithelium which
may undergo sloughing cne or more times before final healing. In
this case only the deeper hair follicles will escape destruction, and
these are the ones responsibie for the larger, longer hairs. Thus
the hair is sparce and ccarse in such a healed arss,

It 1s thus the repalir of ths connective tissus of the derms which
determines the rats of healing of these burns.

Rscovery of laboratory Animals From External
Bsta Rey Damage (BX12-4}: J. R, Raper, K . K. Barmes

All animals have been exupczed But it is too early to predict resulits,

Additivity of Gamma and Beta Ray Effects (BX12-5): J. R. Raver, K. X. Darnpes

A pumber of animals have besn sxyycsed but it is too eariy o predict
rssults.,

Force Feeding of Rats ¥ollcwing Irradiation {3X12-5): E. Andsrson
No work hes yet started on thiz problsm.

Effect of Age on the Radiossneitivity of Animals (BX12-7): R.E.Zirkle

All of the animals have been started on the problem, but thers have
bsen no resulis as yei,

Metabolism Following Irradiaticmg (BXi2-8): I, Anderson, K. XK. Barmes

A series of twelve rats were started 12/19/4k on this experiment. After
2 week's control pericd three wers subjesct o S0CC r; thres to 7500 r;

3 to 10,000 v of total body bota radistion and thrse were kept for
controls., The Following measursments were made daily: (1) urins specific
gravity; (2) water intake; {3) urine wvolume; (k) weight; (5) food intake;
{6) welght of Teces; {7) urine albumin. Most of the sxposed animsls
showed changes in all of these quantities, and the megnitude of the
affect was roughly proportional to the dose,

The rasulis obtained on the rats recsiving 7500 r (%he LDSC dose) have
teen averaged for the three animals and the averages, along with the
averagss from the controls. have been plotted in Figure 1. The experi-
mental animels ave plotied zs dotted lines and the conbtrols as solid
lines, wnile the presence of albuain is indicated by a cirecls on the
wrine volue curvs., Albumin is Indicated only if it cccurrsd im all
tha rats oo the same day,
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The mosi siriking chenge was that in the water intake, which began
ebout 20 days after exposurs and is still high after nearly 3 months,
Its onset coincided with the beginning of wet desquamation, which
ocovrred over a large fraction of the body surfacs. This increase
in vater consumpticn was not accompanied by an increase in uwrine
output, which means that thsse animsls must have been losing large
quantities of water through the skin,

Albumin appesrs in the urins somewhat befors this pericd of wet des.
murmetion, which indicatss, as did the histological study, that the
pericd of cellular breskiown precedes this. The pressamce o zlbumin
¢ 2n indication of kidney idamage, but the damage cznnot be TOXY
sovere sincs there was never very much albumin present and TACOTery
was fairliy rapid. This cellulsr breakiown iz also injicated by the
urine specifle grawity, whish shows that the rais st 7500 r oxereted
zpout 15% more solids in ths urine than rormal, in spits of ths fact
viat the weight wae falling, Even after nearly 3 months the total
vrine solids are atill high because the specific grevity is normal
bzt the wolume has now Incrsased, The food and water intake sre still
grite nigh, in spite of the fact that these animals are now nserly
nenied 2nd are partially coversd with hair,

<

Thare is apparently a gastro-intestinal upset glarting about 10 days
after expesure as evidenced by decrsaszed food snd watey consuwmaption
Prliowed by a loss of weight., Both food and water iptaks zoon stars
%c rise snd sxceed the controls, but the weight continues to fail,
This must Indicate thet Sor a long pericd intestinal Punction 1s
impsired. Even now the focd and water ~onsumption is much higher than
normel, hut the welght gauin hee only recently rissn to the normal
value. That the extra food is not sbsorbed from the intestine is
£awn by the fact that the feces have incressed corrsspondinzly.

These animals will be Followed carefully until they return to normel
v until a permanent metsbolic picture is establiished.

‘ater Metabolism Following Irradistion (BX12-9}: K. snderson

FreN

No work has been started on this problem.

Biological Monitoring (BX12.10): E, anderscn

¥o rew developments have taksn plece on this probien,

Stfect of Perdcdic Doses of Slow Heuwirons on Mice (BXIf-11}:
P. S. Henshew, E, F., Rilsy, ¢. E. Staplsten.

The starting of

sartainily stayrt w

£

is seriesz has been further dzlaysd, bubt i% should
thin Lhe newt month,
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13, Biological Effects of Single Doses of Slow Neutrons '
on Mice (BX12.12);: P. 8. Henshaw, E. F. Riley, G. B, Stapleton

A small pilot series of mice was started on this problem last August,
and is beginning to shov results, More animals will be started soon.

1L,

Effects of Small Periodic of Gemma R
Mice ém‘lé%g P.} sa HO&S}I&V, Eo Fo Riloys

Animels in this group are teginning to show the effects of treatument,
but it 1s too early to make any statements on them,

15. Delayed Effects of Single Gawma Ray Doses on Mice (FZ12.1h).

P, 5. Henshaw, E. F. Riley, G, 2. Stapleton,

ais _on
Gs B, Stapleton

16, Delayed Effscts of Single Doses of Fast Neutrons
on Mice {BX12-15): P, S. Henshavw, E, 7, Rilsy, @¢. E. Stapleton

Treatments were complsted in October 19kl and no significant resulta
have been obtained as yet, :

17. The Absorption of Strontium (BX12.16): H. J. Curtis

Four rats have been fed equal tracer quantities of 539 in the drinking
water, For two of the animals the strontiumm was in pure solution,
vhile for the othen two the strontium was adsorbed on clay particles,
gﬁger 4 days the animals vers sacrificed and the femurs analyzed for
9, The resultz are oxpressed in Table 2 as porcentagea of the sd-
ministered dese. It will bs ssen from the tadle that the material
bad almost compistely left the gut, It will also be noted that ab- )
sorption is neariy as great, if not as great, whether the material was
adsorbed in clay or not, There is some indicetion that thers may be
a difference but these results are not accurate snough to warrant
drawing such & conclusion. More acourate results will.be availabie
soon,

TABLE 2,

Percsntages of Sr89 deposited in the skelston as
determined from msasurements on right and left
Tomurs, assuming the skeleton comprises 154 of
the body weight. The amount ieft in the G I.
tract is given as a porcentage of the adminis.

tered dose,
_ Left femur Right femur G.I.tract
53000 Sr in selution 14,6 i3,

5 .11
S300L ¢ % o® ikl iz,.5 0,06
53002 Sr adsorbed on clay 2.0 i0.7 0,07
53003 * @ T 9.3 9.1 0.05
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18, Effect of Smeil Periodic Doses of Fast Newtrons on

Mice (BX12-17)}: P, S. Henszaw, &, 7, Riley, G, E, Stapleton

Many of the lote of mice in the series at 1.15 n per day have now
been treated for 7 to 8 months ana mortality is nearly complete.
Generally the animsls show atrophy end death may occur with no
epparent cause other than extrsme atrophy. Howsver, 2 lsrge number
of the animals dis of cancer (usually mediastinal lymphomatosis),

A complete account of this axpsriment will be rendered when more of
the pathological and heematological material kas been examined.

19. Dslayed Effscts of Single Joses of External Beta Reys (BX12-18): .. R.Raper

Thls problem is progressing satisfactorily and will be reported
next month,
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I, Medical Section of Health Division

None,

I1. Kealth-Physics Ssction of Health Diviesion

An examination of the personnel monitoring meter readings of persons
engagod in "hot" operations during the past five "hot runs” in Bldg.
706-C indicates considerable radiation exposures but none of serious
consequence, The aeverage badge meter readings are lower than the
average pocket meter readings.

It was necessary to esteblish & full time Health-Physics representa-
tive in the new la Separation Building (706-D) before ths building
construction was completed dbecause of fumes, contamination and direct
redistion from the adjacent Hot lad. (706-C)

Some of the frothing liquid from the 706-C neutrelizing tenk was
drawn into the off-gas line connecting the 205 stack. The radiation
nesr the off-gas line reached 1000 mr/hr.

The use of the X-22 chambers has been discontinued,

 The now Neon-ether GM tubes are superior to others tested from the
standpoint of thermel sensitivity. :

Area surveys and soundings are being made in the White Oak Creek and
Lake drainage system in order to estimate the curies retsined in the
mud, The long-lived rere earths seem to predominate in the mud activity.
A slow neutron counter is being used with Poppy.

Experiments ave under way in an effort to develop a satisfactory way of
determining the amount of product in a wound.

The dacontamination Laundry has changed over completely to the citric
acid process, which continues to prove far superior to the old acetic
acid process, A

TI7. Biological Section of Research Division

An analysis has been made of the lethal action of slow neutrons on mice,
It has deen found that an exposure in the West biological tumel for

1.7 x 10“ kw-hr of operation will produce death in half the mice. There
is a Past neubron contamination in the tunnel which is responsible for

- .
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50% of the lethal action. The gamme raﬁs emitted from the mouse during ==
alow neutron irradiation have been both calculated and measured, and
amount to only 124 of the total lsthal effect in the tumnel, The
remaining 38% can be almost completely sccounted for by the proton and
carbon recnils from the reaction Ni% {n,p) ¢t ; Bince these particles
produce dense lonization tracks. Thus if mice could be exposed in a

beam of purs slow neutrons, about 75% of the biological effect would be
due to the nitrogen reaction. In larger animale and men, the capturs
gammes, principaliy from hydrogen, would play a relatively larger part,

It hams been found that followlng s single exposurs of mice to dbete rays,
recovery is half complete in sbout 3 days, and after sbout 10 days the
animals stert to show a greater than normel resistance to beta ray
exposure. This result explains the high resistancs to periodic exposure
to beta rays previously rsporited for mice,
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CLINTON LABORATCRIZS

I. MEDICAL SECTION OF HEALTH DIVISION

Report by J. E. Wirth, M. D.
Madical Director

1. Medical Activities

(2) Dispensary service continued on a 24-hour basis,

(b} The personal illness rats has been zbout ons-third as high during
the present month ag it was during the previous two months., An
early, warm spring brought the changs.

{c¢} In sn attempt to verify thresheld skin rsaction to purs Beta rays,
® the volar aspect of the left Torearm of 11 individusls were tested
with a 2.5 cm (diam) round plaque consisting of bakelite impregnated
with P32, The surface of the bakelite was covered with a thin layer
of varnish to prevent contamination of the skin with P32, Light
pressure, surface contact, exposures were given over L areas extend-

. ing from the anticublital region downwerd toward ths wrist in amounts
P . of 140, 170, 200 and 250 r respsctively, {as measured at the surface
. of the plaque and ekin) with a cleer zone of at least 1 cm distance
: between each exposure. The areas were observed daily for a week,

3 times per week for a week, twice a wesk for 3 weeks, and then at
weekly intervals.

® A preliminary summary at the end of five weeks indicates that the
threshold reaction in 80% of the individuals is between 170 and 200 r,
It is protably Just above 170 r, Eight of 10 with 200 and 250 r
showed positive reaction, while omnly 5 to 6 of 10 showed positive
reaction to 170 r betwsen the second and Tifth weeks, It is quite
notable that the reaction cannot be spoken of as & throshold erythems,

P ' as it eppsars more in the Torm of a mild tanning with only 2 or 3 of
the 10 persons showing any pinkness or redness.

2. Clinical Laboratory

{a) Routine blood counte and urinelysis are being continued on a con-
® sten’ level,

() An increased number of stippled red blood celles has again been noted.
The comment was made previousliy in monthly rsports that the number
of stippled cells found seemed 4o be inm provortion to e amount of
time spent looking For them. It is now believed that such a state-

P mant pmast be modified as this last incrsase in number bears no

=
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relation to the amount of time spent looking for them. The first
time an incrsased number wes noted was at this time of the year,
one year &go. :

Special Hezards

(=)

()

(c)

X-22 Chambers for Monitoring Atmospheric Rediation. The use of

the X-P2 chambers was discontinued on March 3lst, The length of
time they had been in service has given a fair ides of ths varistions
above background which could be used for a comparative basis in case
of an accident at the plant, or in case of any merked change in the
type of operation of the plent. The remaining Integrons, the con-
tinuous recording (M counter f{ecross the roed from the 100 and 200
Ares stacks) and other monitoring devices on the plant should be
sufficient for the present end future cont@mplated operation of thse
plant,

Survey Instruments., The problem of the development or improvement

“and provision in adequate numbers of one or two good instruments

for beta-pgemme surveys still exists,

Decontamination Laundry. The use of godium citrate instead of acetic
acid in the decontamination laundry has proved very successful. '

zi‘ e ?ersﬂrmei °

Dr. Charles S. Celbert was added to the Medical Staff on April §, 1945,

Medical technicians are still scarce,




CLINTON LABORATORIES

II, AFALTH-PHYSICS SECTION OF HFALTH DIVISION

Report by K. Z, Morgen
Section Chlef

1., Hot Run Rediation Expoaures

The Lanthenum preparstions in the Hot Laborastory {706-C} have presented

P some of the most difficult probleme at Clinton Laboratory from the
standpoint of personnel radiation exposures. The newnees of the problem
and the urgency for production were expected initially to make this
operation rather hazerdous., However, from the very start of this oper-
ation the production demands have exceaded the facilities of the Hot
1sboratory. HNow production is sbout twenty times the level for which

® the building was designed and the radiation problems have Iincreased
correspondingly, There have been some apparatus difficulties and errors
vhich have lead to minor radiation exposurs2, but due to the continued
cooperation and untiring efforts of the Hot Laboratory personnsl, no
sericus exposures are thought to heve occurred. Seven hot rune have

“ teen complated and preparations ers now underway to begin the last run

Py in this building in a few weeks., Table I is enclosed to indicate the
. megnitude of the radiation exposures during the past Tive rums and to
i confirm the fact that no seriocus exposures have resulted during this

period. Rums four plus five and six plus seven vere double runs and
‘are treated es single runs. Runs thres, four plus five, and siz plus
seven extended over the periods 11/16 - 11/25, 1/17 - 2/3 and 3/20 - 4/h
® respsctively. This table includes the exposure records of all persons
who worked at any time in the Hot laboratory during each of the last
five hot runs, The numbers in the table give the total mr sxposure
as measured by the indicated meters during rums three, four plus Tive,
and six plus seven. The Tinger meters were vworn at irregular intervals,
and therefore cennot be compared with the readings of the other meters.
® The blanke indicate when Pinger meters wers not worn at sll during a run,
The pocket meters and badge meters wers alweys worn simultaneously though
not at the same location on the body, In general the pocket meters read
higher then the badge meters, This is probably due to successive dis-
charges of the pocket meters due to rough treatment and to the accurulated
leaknge of the meters. Some persons on other projects have exprassed a
lack of confidence in the badge meters due to their energy depsndence,
® However, a close examinstion of the daily records during the hot runs does
not give any evidence that the energy dependence of the pocket meters is of
gsericus consequence. The different meters were not worn on the same part
"of the body in general end the geometry factor is believed to be responsibls
for most of tune discrepanciss in the readings. During the next hot run
® ~ seven special film meters in addition tothe regular meters will e worn by
all of the 706-C personnel. These film weters will be worn on various




parts of the body and it is hoped that the deta will give more definite
informetion concerning the average distribution of a radiation exposure
over the body., It 1s perhaps of some interest to note that the ratios
of the average pocket metsr resdings to the badge meter readings for
runs three, four plus five and six plus seven wers 1,90, 1,50 and 1.56
respactively, ' '

A comparison of the meter rsadings in Table TI with those in Table I
geems to indicate that the higher pockst meter remdings cannot be ac-
counted for completely on the basis of rough treatment to the pocket
meters,

TABLE I,
METER READINGS OF PERSONS WORKINGIN 706-C DURING BOT RURS
Pocket Meter Finger Meter j Badge Meter
Exposures Exposurssg Exposures
Run | Bun' | Run R Run | Run Run Run | Run
Person 3 L5 § 647 3 has | 647 3 hes | 647
B, D.s. 180 | 150 | 675 - 435 - 60 170 | 310
B; R. 590 | 605 | 6k5 - 525 140 1 305 | 195
3: S. 15 | 430 | 355 - - - 135 90 | 170
3, E.L. 180 { 565 | Lz5 150 | 152C | L75 250 675 | k6o
¢, C.D. 90 | 280 |190 - - - 75 | 295 | 95
G, L. 255 | 290 | 245 - - 115 75 135 | 150
G, R.E, 60C | 585 | 600 330 - Loo 475 105 | 260
Gy M.J, 355 | bes | 885 - 155 | 360 f 80 | 300 |355
H, D.H, 545 | 825 1575 - - | 130 245 | 575 | 260
H; M.H, 395 1 535 | 565 - - 300 145 220 | 2ko
L; F.R. 250 | 470 | kOB - - 350 120 g5 | 620
L, H.A, 565 | 300 | 315 || 390 - | 280 310 | 310 |265
M; G.E, 110 | 245 | 135 - - - 75 25 | 100
M, R.K. 105 80 |210 - - 580 100 70 | 160
N, E.L. 760 | 515 | 265 - - 70 665 510 90
P, C.W. 250 | 455 | 375 150 - - 140 110 | 305
P, E.R. 630 | 495 | 545 - 670 | 130 360 |1265 | 505
R, D.M. 235 | 185 | 115 - - - 80 105 30
R, A.M, k35 | 335 340 [i3kos 665 |1165 425 410 | 240
S, C.B. 100 | 190 | 200 - - - 15 15 30
8, C. 510 { 205 425 70 - 120 295 285 | 335
T, Z.R, 105 1330 1250 § - - - 30 30 | 90
v, C.R. 176 | 355 | 310 - - 40 150 | 270 | 275
¥, C.D. 15C | 230 {175 - - L5 60 35 | 185
W, S. 260 | 405 |5L0 1 - 305 | 190 100 | 185 | 475
Y, E.J. ks | THO | 375 | - 530 | 150 210 340 | 240
Z, H k10 § 530 {515 405 - 1 330 240 | 535 | 395
Avsrage 355 | k12 {395 713 576 | 308 187 276|253




TABLE II.

METER READIRGS OF CONTROLS IN THE FLANT DURING
THE SAME PERIODS COVERED IN TABLE I

Pocket Meter Exposures |[Badge Meter Exposures

1116 | 1/17 {'3/20 || 11/16 | 117 {3/20
to to to to to to
Person 1fs | 2/3 lufa jlinfss |2/ jupy
Cc, BT. - 50 55 110 0 0 0
C, MW, 50 65 95 0 o 0
F, S.F. 25 15 50 4] 0 0
HE, R. 15 65 65 o) 0 0
K, P.Jd, 6C g5 125 0 0 )
M, J.C. 50 75 95 0 0 0
M, Wo 25 55 &s 0 0 o}
B GC. 50 40 g0 0 0 0
W, V. 15 70 75 0 o 0
W, A.D.- 20 55 30 ) o] 0
Aversge 36 59 | 8% 0 0 0

2, Work Area Survey - W. H. Ray et al

" Hore than 24 reports have been sbeerved, during the past month of spota

In hoods, sinke, and on benches in the Chemistry Building (exclusive of
semi-works) which gave readings 13 mr/hro In most cases the inter.
position of a 1/2 inch thick wood scrsen has cut the reading to about
1/% the open window value,

Although these values have been measured at about % inches from the
source, more than contamination possibilities are implied when such
findings are recorded repeatedly in successive weekly reports.

A double run (=ix plus seven )} was completed this month in the Bot 1ab,
(706-C) with the usual contamination difficulties, Radistion from the
vent duct of Bank 2, although shielded with leed sheet, has been found
to contribute about 1/2 of the generel background., The resulting back-
ground was 13 mr/hr on the main floor and 50 mr/kr on the top of Ramk 2,

Fumes, contaminetion, and direct radistion from 706C required the estab-
lishment of a full time Health-Physics representative in the new Is
Separation Building (706-D) before the building construction work was
completed. It wes necessary to rops off large areas of 706-D which were
above the 12.5 mr/hr tolerance level due to radistion from the 706-C
Bullding, Except for work on the roofs, it has not been too d1fPicult
to keep conditions in 706-D resnectable when 706-C iz not in operation
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Direct, prompt end complete reporting of routine laboratory surveys

has been undertaken by use of survey report dlagrams showing the room
Jay-outa and the findings in symbols that do not require classification,
Two days use of the system has yet neither proved a blessing nor a
handicap. N

Of interest is the activity which appeared in the overhemd off-gas line
leading from 706-C to the 205 stack, This off-gas 1line rums underground
for sbout 100 yards sfter leaving the 706-C Building and then it is sus-
pended about 20 ft. above ground for a distance of ~’50 yards to the

205 stack, Readings of 1000 mr/hr wers found against the pipe where it
rises out of the ground, A reading of 100 mr/hr found on the core room
steps, west of Building 105, was traced to radiation from the overhead
portion of the pipe., Hence. s large erea of the yard near this pipe

wvas roped off until it could be flushed with water., This flushing brought
the activity of the riser from 1000 mr/hr dovn to 19 mr/hr. The

90 mr/8 hrs recorded by the Integron on top of the pile (Bldg. 105) was
belisved due primarily to the radiamtion coming from the off-gas line.

The activity of the off-gas line is belisved to have been the result of
neutralizing the 706-C underground waste tank when it was too full. This
tank is vented to the off-gas line, and some of this frothing liquid
could have been carried through the vent and up the hill dy the two
steam Jets on the off.gas 1lins,

A system has bsen set up by which the 105 supervisors and fire captains
will be initially responsible for emergency radiation hagzards in the

event of & fire in the plant during the night time when a Health-Physics
representetive iz not aveileble, A briefing of health hazarda and what

to do about them was given to the fire captains and 105 supervisors so that
they might more intelligently direct activities in cass of emsrgency until
Heelth-Physics personnel can arrive at the scene, A kit of Health-Physics
instrumente for the use in such an emergency by the 105 supervisors is
being preparsd for the firsmen to tske to fires.

Atmospheric Monitoring. The primary objective of off area monitoring has

besn to determine that no radlation hazard is devsloping off the plant due
to the off-gases from the pile and from the esparetion plants. Since the
initial obJective has been aschieved, the monitoring of atmospheric madia-
tion with the X-22 "kengaroo" chambers was discontinued April 1, 1945, to
meke man powsr avallable for other mors urgent work in the Heslth-Physics
Section, A summery report of the fimdings is in preparation by J.S.Chsksm.

Thermal Sensitivity Tests of the Neon-Lther CM Tubes - W. H., Ray

Four 859 Keon 15% Zther (M tubss devsloped ard constructed by D.R. Luster
{CP-250k) have been tested for tempsrature sensitivity from 259F to 120° F.
Plateaux run et both of these extremes scem to be about equally flat




(for a change of 100 voltea in counter potential vhen counting at a
rate of 2000 c/m, 10 ¢/m change was observed), Al the lower temper-
ature the left "knee™ of the curve tends to oncroach upon the flat
portion but not beyond 1/3 of the way between threshold and breakdown
potential,

The plateaux were sbout the same length at both temperature extremes
{220 volts or mors}, However, the curve at the lower temperature is
dleplaced about 20 volts to the right of the other. This is in agree-
ment with the findings reported in CP-2594.

Keeping 1dentical geometry and maintaining the counter voltages within
the upper two thirds of the plateau, the comting rate (approximately
2000 c/m for all tests) was identical at botn tempersture extromes,

To simulate field operating conditions esch tube was operated respec-
tively at 1/3, 1/2 and 2/3 the voltage from the lower to upper limit
of the plateau as indicated by the card supplied by the instrument shop
with each tuba, At each of these wvoltages the time required to count
5000 counts et & rate of 2000 c/m was recorded every 3 minutes as the
temperature of the tubes was changed from 25° F to 120° F at a rate
which consumed about 5 hours for the transition., Only statistical de-
viations of counting time were cbserved at the 1/2 and 2/3 voltages,
Slight drift of the counting time was found cccasionally when operating
at the 1/3 voltage, but was not >5%. This might be expected if the lover
Imee changes shape with temperature,  All the voltage changss and record-
ings of counting rates ard temperatures were made by the use of an ,
automatic platesu testing machine developed by the 717-B Instrument Group
i {Sse report of D.R. Luster of April 20, 1igh5}

It would seem from the above that the 854 Weon 15% Ether mixture should
be adopted for all our Health-Physics GM tubes since it is far superior
to other tubes that ws have tested. .

One tube was found to be photo-ssnsitive,

4. Sumwary of Mud Swrveys - J. S. Cheks and 1. H. Weseks,

on 3/9/45 a survey was made of mud sctivity in the White Cak drainage
system from the outlet of the settling basin to the Clinch River & few
hundred yards below the mouth of White Oak Creek. The totel distance
covered along the stresm wes sbout thrse miles, There was a decresse of
activity noted from 1.1 x 10“2/‘-’-"«’ c/em of mud average in seyeral points of
the crsek jJust below the settling basia to zerc for all points checked in
the Clinch River, This decrease, however, cccurred only where flow wes
uninterrupted. The highest activity ocourrsd in 2 small shallow pond about
1.2 acres in area, which is locatsd & mile below the settling besin. The
activity here was 3.5 x 10-2/{ c/am of mud. It was also noted that
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the averege of several samples taken from the mud flats at the hesd
of White Oak Lake {(now at low lovel) showed 1.6 x 10-2 - mclem,

The sbove observations indicate that the White Osk Creek water aystem

is effective in preventing any appreciable contemination of the Clinch
River bted by fiession products and aleo that the ma jor deposits of

active material occur in the intermediate ponds, and at the head of White
Cak Lake,

A project was started this past month to collect and summarize the data
of the Drainage System of Clinton Isborstoriss. One of the first asgign.
ments on the yroject was to estimate the total curie content of the above
drainege system. The intermediats pond, White Qak Lake, the mud flats
below Whitse Oak Dam, and the marshy section above the intermediate pond
are being surveyed apd cerefully mapped.

To determine the total mud activity, cove seaples of mud are being taken
to several inches in depth from various parts of the mud flats and lake
bottom. It was found that in the intermediate pond there is no actiwvity
deepsr than six inches, White Oak Iake samples showed no sctivity below
four inchss except in ths channel,

The next phase of this project conmista of taking core memplea over an
area so distriduted as to give a reopresentative average value. ZEach
of thess core samples is mized to a uniform sonsistency, then small
samples ere taken from this to be dried and counted in a bsta-chamber
in the routine mannsr, The,/%c/gm of mud are calculated, and after
the dry weight of the cors has basn obtainedylxzc/ccre are determined,
From this value, the activity of 2 given area’can be determined,

This procedure has been fsllowed for the intermsdiste pond. The
average sctivity found here vas 1.91 “c/core, giving k.6 curies as
the satimatsd total for the 1.2 acres. ,

Similar work was started at the southwest corner of Waite Oak Laks. About
an acre of White Qak lake has been samplsd =0 far., The aversge valus found
was O,IG/A?cfborec It 13 too early to make an estimate of lake bottom
activity, since the sampled area is not sufficiently extensive and re.
presentative of the whole lalke,

A preliminary analyeis of the wud as ind{cated below seems to indicate
a ovredominance of Ce and cther rare earths,

Chemical Anaiysis by D.M. Black

Sample Re/J(chiofly ge) St d 2 b9 A £,4  Gross
i [4 7,

v

e 60 /u/ml 6 g 7 14 %96 38
A 34 5 13 7 9 68 65
iB 116 2 15 3 o3 159 597
LR 155 2 18 12 30 217 o331




‘ 55 Instrument Development -~ R, H. Firminhac

Poppy. None of the 22 Popples on the project order has been delivered,
But a fev built on separate orders as preliminary models have given good
service for several months and are extremely useful where they are
available, A much nesded addition has been made to this instrument by
Borkowski®s group in the form of a probe sensitive to thermal neutrons.
It consists of a boron lined steel cylinder about 1-1/2" in diameter and
8" long filled with an atmosvheric of msthene. A one mil tungsten wire
is the collecting electrede. It operates as a proportionsl counter.at
ebout 2100 V, and shows no sensitivity to ) °s at this voltage, The
exact sensitivity to thermsl neutrons has not been determined, but %t

is much more sensitive than the boron lined Lauritsen electroscopes
presently used for thermal neutron measurements,

Several of ths new Victorsen low current drain rectifier tubes have been
received, and 1f they hold up to their rated voltage, they should simplify
the high voltage problem and meke & very light, portable, walkie Foppy
possivle,

Product in Wounds, Work hes been started on the detection of product in
wounds by tiae measurement of neutrons from the fission of product when

-13-

exposed to thermel neutrons. Weasurements of the neutron flux in the thermsl

column &t the back of the pile showed fluxes of 1.7 x 10% n cm-2 sec -1 at
the hole farthest from the pile when operating at a power level of L M.W.
The flux in the hole nearest the pile is 1.7 x 10° at 3 M,W. The maximum
flux available will probabdly be less than 3 xz 10° n cm-2 sec~l which is
considerably below that desired, namely 10% n cm~2 sec™™, It is not kmown
at present I this desirsd flux can be obtszined in any apperatus presently
evailable and suitsble to the operation.

Several different methods of meamsuring both fast and slow neutrons ars
being studied and some apparatus is being built, for the purpose, However,
it is too early to give any final results.

Four-Fold Hand Counters. Improved factors for the GM counters as determined

by the counter test (see memo X.R.Coveyou to K.Z. Morgsn 1f1/h5) wors found
to correlate with more satisfactory operation of the counters this month.
The improvement cen be attributed to the much more careful observation of
the counter operation by the instrument shop and to correction of several
proviously unknown faults in the counters, Mr. C. P. Fortner's group will
maks & separate roport on the maintenance of four-fold hand counters when
they are satisfied that theee interent faults have been remedied,

Victoreen Survey Mester. A rebuilt end supposedly improved model of the

- ar cuoreen survey meter has been received and is being tested,
The calibration i3 low on the high end of the scale (~’23% at 130 mr/br)
and nsarly correct at the lower end (W.0.) (10-20 mr/br), when the battery
voltage was waried from ~30 to /42 welts the meter sensitivity varied

CEEES,
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about 15% with a maximum sensitivity at 35 volts, The drift for a
9-1/2 hours period was from 20 mr (set with zero set} to zero, Very
shortly thereafter the instrument acted srretic, The battery was
found discharged down to 32 v and heating up indiceting a serious
short circuit, The instrument sesmed to be working again the last
time it was tried, but the reason for the erratic bdbehavior and

high battery drain has not been definitely explained so far.

Remounting of Lauritsen Electroscope, A Lauritsen electroscope has

psen mountad 1in 2 gix Inec elits cylinder, using & varisble con-
denser and one 45 v hearing aid batiery for charging. The - flashlight
cells are accessible from the top of the cylinder, making 1t unnecessary
for snyone except an expericnced repalr men ever to remove the Lawritsen
with the accompenying parte from the case, It should be possidie to

dip the outside cylinder in scid for dscontaminetion and thus remove
this cause of high mortality on Lauritsen cases,

- Decontamination Laundry - J. E, Bradley st al

On Merch 19, 1945 the decontamination laundry changed over completely
from the acetic to the citric aecid process., The results during the past
three weeks psriod have been very encouraging., The number of laundry
re-washes hes besn reduced considerably and it has thersby been possible
to decrease the laundry personnel.

The table below gives the story of the laundry rewashes during the past
six weeks. Ths rewask garments are those which give a /6’ ;-y count
>500 c¢/m or engscount 1500 d/m after being washed.

REWASH CLOTHES IN THE DECONTAMINATION LAUNDRY

Tumber of Tumber of clothes

Clothes returned for a ¢ returned for
Dats Process Rewashed 2nd re-wash a 2nd re-wvash
°/26 - 3/3  acetic 70 26 32,94
3/% - 3/10  Acetie 168 81 48,29
3/11 - 3/18  Acetic 102 41 %0.2¢
3/19 - 3/25  (Citrie 406 28 6.9%
3/26 - B/t Citrie 22 1 3,1%
bfe . 4 /8 Citric 26 0 4 0%
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o. ‘ CLINTON LABORATORIES

III, BIOLOGICAL SECTION OF RESEARCH DIVISION

Report by H, J. Curtis
Section Chief

o
1. Development and Measurement of New Sources {BX-8-3) - J, R. Raper, K, K, Barnes
There has bsen no activity on this assignment during the past month,
o 2, Coméamtive Studies on Acute Effscts of Bete Raye (BX12-1) - J. R, Raper,

K. K, Barnes,

Cne day old rats have been exposed to beta rays at doses of 1500 r and
2500 r. It hes been found that: (1) the median lethal dose is between
thess two values, since most of the rats at the higher dose died about 9

@ days after exposure, while none of the animals receiving 1500 r died;

(2) growth has been considersbly retarded in all irradiated animsls;g

(3) there was no growth of heir at the high dome, and it was badly retarded
et the low dose,

3. Effscts of Smell Pericdic Doses of Extornal Feta Rays on Rats (BX12.2) -
o ’ Js R. Raper, K, K, Barnes

Exposures of the mice receiving 500 r per day vers discontinued on March

17, 1945, At this time they had accumulated a dose of 47,000 r, fWone of

these animals died 28 & result of the radiation. They have remained almost

completely hairless, and no change in gross appearance of those animsls has

® occurred after about the Sth week of treatment. They remsin active and
galn as much weight as their controls. ’

During the month a large series of rats have been started on periodical
totel surface beta irradiation. The doses range from 0.5 r per day to
, 50 r per day. The exposures take place in the "rat-race”, which has been
[ extensively checked and calibrated during the month,

L, Effsct of Single Doses of Bsta Rays to Restriczted Ares of
Babbits (BXi2-3) - R, S. Snider, J. R. Raper, K, X, Barnes,

A new series of rabbits hes been exposed on this problem to clear up some
o questions which were raiged by the Tirst seriss, and also to obtain material
for a complete histological picture of the breakiown and repair of & beta
. ray burn as & function of dose and time,

5. Recovery of Isboratory Animals From External Reta Ray
Damage (BEX12-4) - J. R. Raper, K, K, Bernes

‘ The data are now complete for the shorter intervals of this experiment. A
‘ group of mice was exposed to total surface beia radistion at a doge of
R 3000 r, the median lethal dose of this species being L4700 r, Following this
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exposure at various intervals, groups of these mice received wvarious
additional doses of total surface beta radiation to determine the median
Jethal dose for theae mice et that time,

TABLE I,

RECOVERY FROM 3000 r TOTAL SURFACE BETA RADIATION
20 gram femsle mice, strain CFl

Deye Between Dose in Second Exposure Remalining Effect

Exposures to Produce Death in 50¢ 9, Recovery
of the group
0 1700 r 3000 0
3 3600 r 1100 r 83
7 ' 1500 r 200 r 93
14 4950 r =250 r 108
28 ) 5300 » -600 r 120

From these values the effect remaining after the initial 3000 v dose can

be computed =8 = fencticon of tinme, and oxpressed as remaining damage, in

r units, or as per cent recovery, This has been dome in Teble I. It will
be observed that the animals have more than half recovered after only 3
days, and thet there 1s complete recovery after about 10 days, When plotted
these points do not fall on an exponential curve, but it is doubtful that
the points are accurate enough to be sure of this result, Theresfier the
remaining effect goes negative, indicating that this radiation will afford
soms protsction against additional exposurss after a period of time, This
protection might be aimply mechanical shislding of the sensitive tissues by
a thickened layer of dead epitheliwm. If so, it should be revealed by the
histological study which is now being made.

These results explain the result obtained in the experiment on the periodic
exposure of mice to beta rays, in whick mice withsitocod total surface beta
irradiation at a rate of 500 r per day almost indefinitely. They not only
recovered quickly from each dose, but built up a certain irmunity to the
radiation.

Additivity of Gawma dnd Beta Ray Iffects (BX12-5) - J. R. Raper; XK. K, Bernes

A number cof animals have been exposed on this problem but no results are
yat available,

Force Fesding of Rats Following Irrsdiation (BX12-6) - 2, Anderson

No work has yeot sterted on this assignment,

Effect of Age on the Rediosensitivity of Animalse {BX12.7} - R, E. Zirkie

No results are yei available on this assigrment,

(TR
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Metabolism Following Irradiation (ex12-8) - =&, Anderson, X, K, Barnes

Animels on this problem are being followed, but no striking changes
heve appeared during the month,

Water Metabolism Following Irradiation {BX12-9) - E. Anderson

No work has yet been started on this asgigmment.

Biological Monitoring (BX12-10) - E. Anderson

No new developments,

Effect of Periodic Doses of Slow Newtrons on Mice 2.11) -
P, S, Henshaw, E. ¥, Riley, G. E. Stapleton

A number of groups have been started on this experiment, and more will
be started soon, : ,

13. Blological Effects of Single Doses of Slow Neutrons on
Mice §2x12-12§ - P. S, Hemshaw, E. F, Riley, G. E. Stapleton

1%,

The animsls that were given single doses (ranging from 134 to 520e) during
August and September 194k, continue to show tumors ofone kind or another
in most of the animals that die. ot enough have died however to permit

a pignificant estimate of incidence, HNow series are being treated at thts
time at the 276 and kOO a levels.

Analysis of Slow Neutron Effecte in Mice {BX12-12) - R, E, Zirkle

The LD50 for CFy mice has been found to be 375 arbitrary wits, one such
unit being one scale division of a Victoreen r-meter vhose 100 r chamber
was enclosed in a sheath of boron carbide and was therefore discharged
by the gemms rays emitted from the Li7 formed in the reaction

(n, alpha) Li7, One arbitrery wnit wes obtained with 45.6 kw-hr of
operation, the slow neutron flux in the tunnsl being 67.5 neutrons/

{cm® sec watt), '

Fast neutrons were also present, 0.0026 n units being received by the
animels per kw-hr., The fast neutron dose received by the mice during

an exposure of 375 arbitrary units was therefore 375 x U5.6 x 0.0025 or 4.5
n units. Since the LI5S0 for fast neutrons aione had previously been

found to be 90 n unita, it follows that e2lmost exactly one-half of the

LD50 of "slow" neutron irradistion was due to fest neutrons.

The remrining half of the lethsl action may be ascribed to the slow
neutrons. The dose of capture gamme rays received gt the center of a
mouse, where the intensity was a maximum, is calculated to havs been
8% r, and preliminary direct measurements of gamma reys emitted from
mice exposed to slow neutrons show that this Tigure is substantially
correct, Since earlier experiments have shown that, for acute lethal
action on CF; mice, 1 n of fast neuirons is eguivalent to 7.5 r of
gauma rays, the gemma ray dose of 84 » was therefore eguivalent to

il n of fast neutrons. If this be added to the 44,5 n contributed by

ExrF RN
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the fast neutrons themselves, a total lethal asction equivalent to

52.5 n is obtained, However, the exposure to 375 arbitrary units
N (LI5C) was lethally equivalent to 90 n {IDS50) of fast neutrons,

A discrepancy in lethal action equivalent to 34,5 n is still to be

accounted for,

This discrepancy is easily accounted for if we consider the contri.
bution of ionlzing particles emitted in tissue by the resction Fi%
(n,0) C1¥. If we take the nitrogen content of the mouse to be 3.
per cent by weight, assume that the currently guoted capture cross
section of nitrogen (1.7 barns) is entirely due io the n, p reaction,
o and take 0.60 Mev to be the kinetic energy shared by the proton and
the cl¥ nuclieus, 1% Is found that this resction, during esn exposure
of 375 arbitrary units, contributes an snergy increment of 8500 ergs
per grem of tissue, or 10” rep. Since the biological effectiveness
of a rep of protons and CI% nuclei shculd be essentislly the same as
that of a rep of Past neutrons {vrotons and ¢, N, O nuclei}, and since

@ 1 n of fasl neutrons is currently considered eguivalent to 2,5 rep, a
dose component of 102 rep of fast nuclei ia equivaient in lethal action
20 41 n, ‘

This flgure obviously mors than accounts for the dose discrepancy

: {equivalent to 3455 n) which was mentioned at the end of the last para-
.‘ graph but cne. The agresment is wsll within the accuracy of some of the
. constants used in the calculstions., It is expected that some of these
constants will be bettered before izsusnce of a final report in the near

future,

Varicus other dose comvonsnis were gualitatively present: {2} gamma rays

® from capture of slow peutrons in the bismuth surrounding the animals
during exposure; (b) gamma rays from inelsstic scattering of faat -eutrons
by the bismuth; {c) beta and gamma rays from radloactive substances formed
in the Body of the mouse, All of these components were investigated by
caiculstion, direct measurement or both and found to be neziigible in
comparison to the doss components discussed above.

Pefh&ps the most striking feature of the results ies the progminence of the
ni% {n,n) cls reaction. It will Ye ncticed that at least three-fourths
of the lethzl action which can be ascribed to the slow neutrons is due to
this resction, while the remsining one-fourth can be ascribed to gamma rays
emitted in the mouse because of slow neutron capture, However, the small}
@ size of the mouss tends to minimire the imvortance of the gemmpa rays in
| comparison to the nitrogen resction. With increasing size of animel the

. gemma rays undoudbyedly would be responsible for more and more of the lsthal

action, -

* 15, Effects of Smell Perfodic Doses of Gemma Rays on Mice {BX12.13)
L P. &, Henshaw, E. F, Rilsy, G.E. Stapleton,

‘ Yo nsw developments,
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16. Delsyed Effects of Single Gemms Ry Doses on Mice -
P. S. Henshaw, E. F., Riley, G. E. Staple

Fo nevw developments,

17. Delayed Effects of Singie Doses of Fast Neutrons on
Mice (BX12-15) - P. S. Henshaw, E, F. Riley, G. E. Stapleton

Ho new developmeﬁtsﬁ

18, The Absorption of Strontiwm (BX12-16) - H. J. Curtis.

No work has been done on this assignment during the past month, It is
hoped that this problem can be concluded next month,

19, Effect of Smnll Periocdic Doses of
P. S, Hens

*ley, G. E, Stapleton.

1. HARE-ST RN

2C.Delayed Effects of Single Doses of '-,BX§?618)(; It Smaper,

. T —— gy
While no special sffort has been made at th;:‘%’!!;:::zsfmb¢’t--‘ ¥
data on delayed effects following single doses of beta ray¥ewm n:
vations of interest have been made from time to time. All of following
findings are bassd on groups of animals irmadisted about November 1, 19k
or a 1ittle more than five months ago. The dose levels involved are the
highest doses in which 2 high percentage of animals survived: for rate
5000 r end for mice 40CO r and 14500 r,

{1 (1) Opague eyes are a very common occurrence in groups of mlce receiving
2500 r or more, The incidence approaches 100% at 4000 r., From casual
inspections of such groups from time to time it would appear that the
opacity develops clowly over a periocd of months, beginning at about 3
months, However, photogrephs of several animels in various groups show
that in each animal this development is quite rapid; pictures taken at
2 week intervals have, in most cases, recordsd that transition from
clear to quite opaque eyzs. This effect has not been cbserved in rats
or radbits, :

(2) Tumors have been seen in a mumber of cases both in rats end in mics,
In mice, tumors on the ear and on the back are Pound in groups receiving
5000 -~ 4500 r in 5-10% of the animals. In most of the rats receiving
5000 r, warts of varying sizes have appesred, Some of these, about
1 cm In diameter, appsar to be malignant,

(3} Breakdown of skin forming open lesions frequently occur in places which
had appesred for months to be completely healed. These lesions are
sometimes quite large and require seversl weeks to reach maximum size after
which they may heal equally slowly, This type of effect has been ob-
served on a large number of mice and on a few rats, all receiving high
doses. o Rdbaior > I
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ABSTRACTS

' _ Y. Medical Section of Health Division

Kone,

o : II. Hoalth-Physics Section of Heslth Division

. A routine check by the Medical Techniciens of the hands and shoes
o ‘of persons working at Clinton Laboratories indicates that only a
few persons are careless about removing body and clothing contam-
ination.

All the badge meter readings seem to be due to radiation exposure
. and the frequency of coincidences between the pocket meter readings
L and badge meter readings is prodebly as good as can be expected.

The survey of the drainage system of Clinton lLaboratories has been
completed and it indicates that there are 69.3 curies retained in the
mud between the settling pond and the Clinch River. This figure is
encouragaing in view of the fact that about 1/2 curie was discharged
® per day fromthe Settling Pond dwring the period of operation of the
Plant. ' . : :

A nev system of using Survey Report Diagrams makes the data more
‘ immediately available to the Supervisors and men vorking in the
radintion areas., The data is more readily accessible also for
® . future reference.

- A number of new HP instruments are under calibrastion and operational
tests, : .

' It seems that the delayed neutron method of detecting product in
® wounds 1e theoretically possible but presents rather difficult probdleme.

III. Blological Section of Research Division

The animals given single treatments with slow neutrons (135 to 520 n)
_ during August and September 1944, continue to die with tumors., Thus
e far more than 20 have died and been brought to autopsy. All of these
have shown evidence to neoplasfa. While the mumber of positive cases
is not large, no other experimental series has given such a consistent
yield. 1In the other series treated with other radiations, part of the
enimals died with a picture of generalized atrophy and part with
neoplasia., The slow neutron treated animals have shown a varisety of

L ' menifestations including leukemias, mediastinal masses s general lynmph
S adenopathy, splenomegaly, overian tumors, subcutaneous tumors and
- one unusual pulmonsry tumor.

All of the chronic series which are contemplated for all of the

radiations have now been started.




’ CLINTON LABORATORIES
® * | . I. MEDICAL SECTION OF HEALTH DIVISION

" Report by J, E. Wirth, M.D,
Medical Director

@
1. Medical Activities
{2) Pre-employment, termination and annusl physical examinations
° have continned.
(v) Dispensary service comtinued on a 24 hour bésis. Personnel
iliness rate 1s continuing on a slighttly lower level.
2, Clinical Laboratory
® (2) Routine blood counts and urinalyses are being continued at
&8 constant lsvel. _
3« Special Hagards
.‘ . See Health-Physics Section of this report.
k. Personnel
! | To change.
®
@
o , |
- L
®




CLINTON LABORATORIES

® | II, HFALTE-PHYSICS SECTION OF REALTE DIVISION

Report by K. Z. Morgsn
Section Chief

1. Personnel and Clothing Contaminstion

The question of persons leaving the Clinton Laboratories Plant with
contaminated hands and clothing was raised in the Speciel Hazards -
Committee meeting on November 24, 154k, At this time it was felt that
most groups of persons working in the Restricted Area were adequately
wonitored for contamination, but that it was possidle for other persons
® in the Plant to work in contaminated aress and leave the Plant without
checking their bodies and clothing for contamination., As a consequencs
of this discussion, & system was set up in the Medical Building (719)
by which all persons in the plamt would be checked with s four-fold.
hand counter and foot counter each time they reportsd for a routinse
blood count, The apparatus was made automatic and the records ars

® being kept by the Medical Technicians, - -
The results of this survey for the pericd 1/1/i5 - L1/20/45 are as -
followag ;5
Hand Activity [Number of Porsons Foot Activity  HNo. of Perscns
PS . in counts/min. having Hand Activity in counts/min. having Foot Activity
’ 0-170 1961 0 - 625 2028
- 70 - 130 69 625 - 950 4
130 - 200 . 28 550 - 1280 6
200 - 270 9 1280 - 1900 5
® 270 - 330 5 ‘ - 1900 - 3300 I
330 - 700 14 3300 - 5000 2
700 - 800 i _ 5500 - G000 -1
>800 None >9000 Hone

- In the above table the hand and foot activity is reduced to comts/minute

® ‘ on the standard counter which is a thin-welled glass counter contained in
a lead box with a 4" x L" window 3-1/4" above the sensitive portion of the
counter (see letter on Standards by X, Z, Morgen to Clinton Laboratories
Supervisors 4/30/45)., The tolerance value set for hands is 700 c¢/m and
the value for the outside of shoea is 10,000 c/m., The data collscted by
this swrvey to the present time has indicated that a few persons are

Py carrying some contamination about with them, but the problem does not
gsoem to be serious..




‘ Octup! have been placed in the Restricted Ares gates and in the Clock
PY ; Alley gates, in a further effort to reduce the contaminetion cerried on
* the bodies and clothing of Clinton laboratories personnel, This 8P~
paratus has been in operation only a few wesks but the preliminery indi-
cation is that there are not many badly contaminated persons passing

through these gates,

PY 2. Personnel Monitoring Meters - J. E. Bradley

Several months have elapsed since the pocket meter or badge meter data
has been summmarized in a monthly report. During this time the total
nunber of pocket meter readings per month hss declined considerably due
to changes in persommel and a change in meter distribution for visitors
PY in the Restricted Ares, Theme visitors are now given a badge meter
instead of two pocket meters when they enter the Restricted Ares,

Consequently, since fewer pocket meters are used, they may be subjected
to a stricter selective and testing procedure, and only the better ones

- are put into general use. This has caused a noticeable decrease in the
percentage of double off-scals readings, as is shown in Tabls I. The
P last column gives the expected percent of double off-scale roadings
' from 8 statistical point of view provided there is no radiation exposure.
Table I
- _ Expected
Total Observed Observed % of Double
PS ‘ Pocket Meter % of Single % of Double Off-scals
q Month Readings Off-scale Readinge 0Off-Scals Readiggﬁ Readings
. Sept., 194k 40,087 411 - 0,192 169
. Oct, 36,069 2,92 0.219 -085
-~ Nov, " 34,311 : 3.62 ‘ C.172 0131
P Dec., " 29,625 3.66 ‘ 0,104 «13%
Jan, 1945 28, k96 4,12 0.185 3170
Fek, " - 28,17k 1.71 ‘ 0.083 2029
Merch " 28,596 3.12 . 0.077 . L0097
April " 23,52% . 1.21 0.072 -015
® A much larger percent of the pocket meters with readings between 100 mr

end 200 mr are significant then those with both readings >~ 200 mr,

Table II tends to emphasize the importancs of pocket meter readings when
they are between 100 and 200 mr. All the badge moter readings ~> 100 are
considered significant but some of the high pocket meter readings are due
to leakage and rough bandling of the meters.

® The tadge moters are read nonmily every two veeks and the pocket meters
every day., In addition the badge meters are read lmmediastely if both
* pocket meter readings ars > 50 mr. Some of the discrepancies betwesen
. colums (2) and {4) of Table II are due to perscns receiving emall daily
L
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exposureson the pockst meters which add up to > 100 mr on the film

when it is read at the end of the two week veriod. The wvisitors into
the Restricted Area wear only the badge msters. However, only ome
visitor hae had a badge meter reading > 100 mr during the 8 month period,

Table II
Coincidences between . C(Coincidonces betvesn
Pocket meters off. pocket meters reading
Month Bedge scale and badge " from 100 to 200 amd
andYear Meters >100 mr wmeter > 100 mr, badge meter > 100 wr.
Sept, 19kk 52 2 16
Oct. " 61 6 24
Nov. " 51 ?_ lig
Dec, " 33
Jan. 1945 91 0 35
Feb. " 36 2 26
March " ok 0 9
April *® 38 0 27

Survey of Clinton Laboratories Drainege System - L. H. Weeks st al

An extensive assay of the mud in the White Oak Creek Drainage System
for area conteminated, depth of contemination end curie content has
been completed. A map of this area between the Settling Pond and the
Clinch River has been propaired from Stadia surveys made of the con-
taminated aree and s USC and GS map.

The contamlinated portion of White Oak Drainage System can be divided
into four principal aress, namely, the Marsh section, the Intermsdiste
Pord, the Mud Flats of White Oak I1ske, and White QOak Iake., The Marsh
section, which is about 1400 feet below the Settling Pond was made by
plecing the upper dike 2cross the old White Oak Creek stream bed and
diverting the water out into a flat mesdow, A large amount of filtering

-and settling takes place in this Marsh arsa and more than half of the

total radicactivity found in the drainage system is located here. The
Intermediate Pond formed by the lower dike shows the next highest cone
tamination. The water is returned to the old stream bed at this lower
dike,

White Cak Iake is divided into two sections by a row of trees across
its center which serves as a convenient boundry between the Lake proper
and the Iake Mud Flats. The section below the trees has a stesp bank
and a large part of this area is covered by water at all times s vhile
the upstream section is a vory flat valley which is covered by water
only during the high water periocds. For the rast six months the upper
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flood gate of White Osk laks Dam has been left open in order to
prevent the dam from washing away during the apring rain season.

- The upstream section of the lake consists of mud flats at the present
low level of the water and is flooded periodically during each rain,
The major portion of activity in White Ozk Leke 1s in the mud flats,

In addition to the above areas an mssay was made also of the section

below the apillway where slight contamination has been noted in previous

surveys of this area, (Additional information is given in report of

L, H. Weeks to K. Z. Morgan, 5/9/45). The table below summarizes the
- data on the distribution of radicactive fission products in the drainsge

® system of Clinton Laboratories as of May 1, 1945,

¥ax. depth of )
contamination Av.4c/  Contaminated
in inches 8q.t, area {sq.ft.) -Total curies

® Marsh : io% 91.5 466,000 k2,7
Intermediate Pond -8 87.6 52,300 k6
W.0.Lake Mud flats . : : .
. (N of trees) 61 22,0 680,000 1k.9
W.0.lake Mud flats
(S of trees) Gx# 8.5 795,000 6.8
® . ' ~ Area below Spillway 5 1.0k 300,000 o3

Rtalo.ooao-so'oooooneoesocoa 6903
¥* Contamination was found at three points below 12" but
contamination below this depth vas negligible compared
® to that on top of pond.
#% One polint was found near the Spillway to be contaminated
at 11" from top, but this was exceptional in this ares,

® ’ ‘ 4, Work Aren Surveys - W, H, Ray et al

During the month Survey Report Disgrams have been instituted for nearly
all laboratory roome. An inspection of thie file reveals the large asmount
of work done in routine health surveys, The survey data recorded in this
form is not only more immedfately awvailable to the Supervisors and men

® vorking in the laboratories but it is more readily accessible for future
use.

The response of the Supervisors who sign for their respective copies of
. - the survey diagrems hes ranged from the extreme of "waste-basket Filing"®
“ ' without a glance, to very careful consideration, In one ares a e jor
) clean-up effort resulted from the improved reporting procedurs. :
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Qo E-7 Toacrvmenty - Re Ho Firminhac ard L. J. Deal

Bix P3Thow gaesw™ iy sampierse wers received and put in operating
ovir Tewing e west month. 2Before placing them into gensral use,
COTLL WERD SCasLYetod on which to move them, The Instrumen? is no
lese seabsavners hhan the Clinton precipitrons, but may prove more
dozardaul 2, Huowvower, it should be said thet the Clinton Preaipitrone
haTa given dvgelized service and slmost no trouble 4us to braak-downs
reiss the peet 3lv ronths.

Pivean L kW oonrvey meters have just been received. Four wers nobt in
working annidldiea when recslved and the others ars owing calibrated end
vt bhrresh prelluinary operational tests, Twelws robuilt Victoreen
swvrey metews Lawy heen roceived recsatly., The calibration om all of
then is low on the high end of the scale., 4 tabulation of operaticnal
data on these instruments is being msde. '

A high pressure hydrogen chamber using the same slectromster and timing
aystem as is used on the L & W survey meter is beling tested on a loan
from Dr. E. 0. Wollan. The instrument itself vorks ressomably well, but
the interpretation of the readings from such an instrument seems to
present some problems,

The elsctrical breskiown of insulation hss caungsed considerabla trouble
in the operation of the “"Xiller-Diller” hydrogen chamber.

A good, gamme free, fast neutron S0urce would be very helpful in the
calibrating of fzst neutron instruments,

Development Work - R. H. Fiminhac et al

Work has continusd on the problem essignmente to this group that ars
considersd tc be of first pricrity, namely:

1, Measurement of preduct in wounds by a measursment
~of the fiesion neutrons vhen the product is irradiated
with slow noutrons. '

2. Davelopment of & practical method for comtinuously
monitoring air samples.

3, The constrmment of a fast neubtron measuring device
that will bs eesy to operats and at the ssme time as -
sonsitive and as reliable as Chang and Eng.




The possibility of estimating the amount of product in wounds

by direct measurement of the fast Pission noeutrons has been ruled
out by the detection and measurement of an appreciable fast neutron
flux in the thermal columm and by calculations of R, Scalater
showing that thermal flux free of fast neutrons of sufficient
intensity ie not aveilable from ths Clinton Pile, The measurement
of as low as 10 M gms of product by delayed neutron measurement is
gt1ll at best theoretiz;%ly posaible with the present thermal column
neutron flux of 107 nfem®fsec. The principal difficulty is found

in the develorment of an instrment capable of measuring the fifty
neutrons emitted during the first minute after product in the wound
iz activated., (See letter of K. Z. Morgan to R, H, Firminhac 4/13/45).
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CLINTON LABORATORIES

11T, BIOLOGICAL SECTION OF RESEARCH DIVISION

Report by H, J. Curtis
Section Chief

’

Development and Measurement of New Sources (BX8-3) - J. R. Raper
. K. X, Barnes

New beta ray sources are heing developed which have as their active
principal & mixture of and Sr30, These sources have a half-
thickness absorption value only about half that of the P32 sources
used in all previcus beta ray exposures, Exposures with these new
sources should give interesting information on the cell layers of
the skin responsible for the beta ray damage which has been cbserved,

Comparative Studies on A ute Effects of Beta Reys (BX12-1) - J. R. Raper
K. xo BB.I‘RBS

- Exposures sve éontinuing on this assigmment but there is nothing

3:0

by,

new to report.

Effects of Small Poriodic Doses of External Beta Rays on Rats (BX12-2) -
Js R. Raper, K, K, Barnes,

Daily exposure of rats to doses of 50 r, 5 r, and 0.5 r of bsta rays
has been continued during the month, Doses of 2000 r, 200 r, and 20 r
have accumulated to the present time. No effects resulting from these
exposures have been observed. .

Two groups of 24 mice esach have been added to the list of animals
receiving small dosee of beta rays., These groups were first exposed
on May 7, 1545, one receiving 50 r per day, the ohher 5 r/day., These
groups, while somewhat smaller than those of the last being treated,
will serve to demonstrate gqualitatively any differences in effects of
chronically asdministered exposures of beta rays in the itwo species.

The second "rat race” designed to deliver 500 r/day to rats, is at
present beling assembled and will be ready for use as soon as Sources
now in the pile have become activated,

Effect of Single Doses of Beta Rays to Restricted Areas

of Rebbits {BX12-3) - R, S. Snider, J. R. Raper, K, K, Barnes

Observations have been mmde twice sach week on the rsbbits receiving
a single doss of bete rays to a restricted area on the side of the
trunk. The picture of gross damage to this time, five weeks after
exposure, follows that described for the former series of exposures
{CE-2189, Oct, 1944). The damege in the treated arsa, however, is
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quite uniform in each animal due to the care taken to dsliver uniform
dose and the edges of the exposed area are very distinct in all but
the lowest dose level., The evaluation of damage is much easier than
in the former series where various degress of injury were present
within s single exposed area, Equsl doses, it will be recalled, were
administered to the skin of shaved and unshaved animals,, correction
being made for the sbsorption in hair of the unshaved rabbits, From
the effects in the two cases up to thie time, it appears that the

- reaction of the shaved skin is scmewhat mors severe. This point will

Se

T.

9.

10 [ 3

12,

be carefully followed in future examinations of the animals,

Recovery of Laboratory Animals from External Bets

Ray Damage ZBX].E"k; ~J. R, Reper, K. K. Barnes

This experimsnt is continuing but there is nothing new to report
this month,

Additivity of Gemma and Beta Ray Effects (BXI.?- ) - J. R. Raper, K, K, Barnes

A nmber of animals have been exposed on this problem dut no results
are yet avallable.

Force Feeding of Rats Following Irradistion (BX12-6) - E. Anderson

Ro work has yet startad on this assignmanto
Effect of Age on the Rediosensitivity of Animals (Bx12-7 J=R. B, 2irkle.

No results are yet available on this assignment.

Metabolism Following Irradiation (BX12-8) - E, Anderson, K, K, Barnes

This experiment is contlnulng tut there is nothing new to report
this month,

Water Metabolism Following Irradiation (BX12-9) - E. Anderson

No work has yet been started on this assignment.
Biological Monitoring (BX12-10) - E. Anderson

No new dsvelopments.

Effects of Periodic Doses of Slow Neutrons on Mice (Bx12-11) -

P, S. Henshaw, E, F, Riley, G. E, Stapleton

All of the chronic series have now been started on this asslignment,
and results will be complete in about a year.
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Blological Effects of Single Doses of Slow Neutrons on Mice (BX12.12) -
P. S. Henshav, E, F. Riley, G, E, Stapleton

The animels given single treatments with slov neutrons (134 to 520 a)
during August and September 1944, continue to die with tumors. Thuz far
more then 20 have died and been brought to autopsy, All of these have
shown evidence of neoplssia., While the number of positive cases is mot
large, no other experimentsl series has given such a consistent yield,
In other series treated with other radiations, part of the animmls died
with a picture of generalized atrophy. The slow neutron treated animals
have shown a variety of manifestations including leukemias, mediastinal
masses, general lymph adenopathy, splenomsgaly, ovarian tumors, sub-
cutaneous tumors and one unususl pulmonary tumor,

All animals necessary to complete the chronic irradiation program a3
well as animals to complete the histological sacrifice series have now
been treated.

Effocts of Small Periodic Dotes of Comma Rays on Mice (8x12.13} -
, P, S. Henshaw, E. F. Riley, C. E, Stapleton

All the series which are contempleted on this assigmment have now
been started. -

Delsyed Effects of Single Gewms Ray Doses onMice (BX12-1k) -
P. S.Henshaw, E. F, Riley, &, E, Stapleton

. All of the chronic series which are contemplated on this assignment

16,

18.

have now been started.

Delayed Effscts of Single Doses of Fast Reutrons on Mice (3x12-15) -
P, 8.Henshav, E. F. Riley, G. E. Stapleton

Many of the animsls in this group have now reached terminal stagos
showing for the most part generalized atrophy or neoplasia. As soon
as more of the results ars available an analysis will be made of them.

17. The Absorption of Stromtium (BX12-16) . H. J. Curtis

No work has been done on thie assignment during the past month. It
i1z hoped that this problem c2n be concluded next month.

Effect of Small Periodic Doses of Fast Neutrons on Mice (BX12-17) -

Pc 'So Henﬂh&W,E. Fn Riley, Go Ea Stapleton

All of the chronic series which are contemplated on this assigmment
have novw been started, Some of the £raupe. whose treatmente have
been started during the summer of 194k have terminated and summaries
are belng prepared. :

-13-
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19. Delayed Effects of Single Doses of External Beta Reys (rx12-18) -

d. R, Raper

All of the chronic series contemplated on this assignment have now
been startegd. '
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CLINTON IABORATORIES

HEALTH-~PEYSICS SECTION OF EEALTE DIVISION

: Report by - Karl Z., Morgan, Section Chief

The badge meter readings of persons vho received an exposure of as much
as 100 mr/2 weeks from April 1945 through July 1945 were about 20% Lower
than the pocket meter readings. Two-thirds of all these exposures to
Clinton Lzboratories personnel were to Chemists and Health-Physicists
working in the Hot Iaboratory (706-C). No weekly over-exposures

‘{ > 700 mrjweek} have occurred during this period.

Each person working in 706-C during Hot Run #8 vore eight film badges
distributed over various parts of the body, im an effort to determine
whether or not the regular badge meter gives a representatlve reading
vhen worn at ths usual location between belt amd chest height., The total
film exposures at various body locations for the Hot Run (given in terms
of percent of the regular badge meter readingsjare as followsg

Regular Badge Meter - 100%
Film meter on right leg 78.2
Film meter on left leg 80.0
Film meter on right wrist 105,0
' Film meter on left wrist 96.8
Film meter on crotch S T3.3
Film meter on chest 88.5
Fiim meter on back 59.0

Hot rume #3 and #9 in 706-C were run in quick succession without any
radiation accidents.

The samplers appended to the cell walis in the new Barium Production
Building (706-D) hawe been the principal souwrce of radiastion in the working
areas of this bullding. Readings as high as 7000 mr/hr wers measured on

 one of the samplers on 6/16/45,

Activated irridium powder was spilled and tracked sbout Bldg. 105 on 5/28/h5
and was cleaned up after an extensive cleanup canpaign.

Initial seryice tests on the L & W and Zeus sunay meters indicate that
they are very satisfactory jnstruments.

Satisfactory nemtron and product instruments are in the first stage of
development,
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BIOLOCY SECTION- OF RESEARCH DIVISION

Report by H, J, Curtis, Section Chief

In the construction of beta ray sources, it has been found that scattorings
from the backing material is very important and may apount to &s much as 86%
of the icnization dus to the primary radiastion. A preliminary study indicated
that the particles scattered back from a thick surface is proportional to the
square rcot of the atomic number of the scattering waterial and amounts to
7C% in the cass of bismuth. The energy is roughly proportioned to the atcmic
n‘mber o, : . ’ .

The animals which wers exposed to beta rays over a rastrictsd area of the
lumbar portion of the back during September 194k, were examined during the
month. Ulceration and associated necrosis were found in three of the animsls,
all recsiving 15000 r or wore; the necrotic area of ons extending through the

muscular layer under the skin and exposing the fibrous tissus covering the

spiral processes. late ulceration in these cases represent a second breakiown
of the superficial layers of skin, all of the treated animais bkaving "completely"
healed by 120 days following irradiation. In all other cases the skin of the
treated area vas apparently sound but appeared dry, scaly, frequently thickened
in emall areas, and in some few cases fixed to underlying tissuss. There has
been no ragrowth of hair in areas which hawe been seversly damaged and ths

size of the epilated area compared to the areas at three months indicates

that a second wave of epilation has ocourrsd in the meantime in the peripheral
portion of the exposed area.

Recovery from beta ray dammge as indicated by ability to withstand a sscand
dose of beta rays follows roughly sn exponsntisl course with a half Irecovery
time of about 2-1/2 days, Recovery is 1004 complete after 10 days but then
keeps on increasing to a meximm of 120% at 28 days and then returns to normal
or 100% at 56 days, This indicates that the initial radiation has afforded
some protection for a short period of time againet additional exposures,

Since the epidermis is considerably thicksned at 56 days, this result ssems to
indicate that ecute killing depends only upon the absorption of a definite
exount of energy by live tissue. ’

The physiological picture of the response of a rat to a single largs doses of
beta rays is bocoming increasingly clesar. The tissue breakiown occurs so
slowly that ccmpenmsation can take place much better than in the case of thermni
bwns, so thers is probebly no reduction in blood volume and consequently no
secondary shock,

A large fractionm of the biological monitoring is being discontinged.




A etudy has been made of the lung tumor incidence in Strain CFy mice
following a single large dose of gamsa rays., 6593 animals were used in
the study., It was found that the incidence of animmis with tumors varies
between 50% and 764 in the groups studied and is eubstantially the sams
in both the irradiated and control groups. Furthermore the time of
induction, the number of tumors per mouse, the size of the tumors, and
their behavior is the same as for the controls., It must therefore be
concluded that up to 8 months of sge this radiation, as used, is not
carcinogsnic for lung tumors,
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November 15, 19456

CLINTON LABORATCRIES

HEALTH PHYSICS SECTICN OF HEALTH DIVISION -

by
K. Z, Morgen = Section Chief

Heelth-Physics reports from the Chemistry building, 706-&, indicate
a definite improvement of Heeslth conditions during the past menth
insofar as redistion hazards sre concerned. This improvement is
generel end not the result of a speciel campaign in cne or two
sections.

Rebuilding of the apparatus for Cell B ia the Barium Separsticns
Building (706-D) has been the chief oscupetion of that group this
past month. 4 new record hes been esteblished in that no overexpo-
sures have been recorded for persomnnel in this building for & pericd
of two weeks.

Decontemination of bamk II in the ‘Hot Laboratory {705-C) hes reached
8 point of diminishing returns. leed linings are being plsced arourd
the remeining "hot" arees in the cells to shield workers who ers in-
stalling new eguipment,

Can November 7, 1946, the East Retention Pond was dreined. Rlectroscogpe
resdings at the bottom were ebout one mr/hro Smesr tests showed from
900 to 3500 counts/min. offeand Ybut noo(contemination, Frior to
July 1944, when the new Settling Pond was placed in opersticm,

ligquid waste from the plant passed through the Retention Pords

on its way to White Osk Creek. Since then these ponds have csrried
only the cocling and seal pit weter which hes seldom beem sctive.

The decey of sctivity on the bottom of the Esst Retention Pond

to this low level leads one to expect 2 similar rate of decay in

the Settling Pond if it were out of use for & corresponding period

of time.

Since the clesning of the inlet weirs all resdings elong the banks
end cet-welks of the Settling Pond for the past month have been
less then 5 mr/hr. Resdings at these seme locaticns formerly
ranged from 10 to 25 mr/hr,

Recalibrations of Leuritsen électrcscopes egquipped with horen
cerbide lined chembers have indiceted very little chenge in sensi-
tivity 4o thermal neutrons after several months use. The celibreticn

checks are made by comperison with Indium foils.

h




A new model Victoreen integron hss been instelled in the Pile
Building (105) for e trial run, Its operstion for & period of two
weeks cennot be classed as completely satisfectory, Erratic zero
setting eppeers to be one defect of the new model, & report by
the instrument sectiom will be mede following sn extended period
of observeticn. ‘

A Bi-Be a2lloy mede by Battelle is being bomberded in the pile at
a flux of 2,37 x 10° N/cm?/sec/watt,

Several fission chembers esre being mede by electropleting Ursnium
oxide conteining verious smounts of U239 on the inside of the cylinders,

A cloud chember for special Health Physics measurements is under
construction,

Increesing the diemeter of the Butene fast neutron counter chember
sbout three times does not seem to reise the threshold or working

voltege markedly. The efficiency of the lerger chamber for recoil
protons shouléd be increased.

Work in the product urinelysis Broup is continuing on precipitetion
processes. 4 rather thorough study of the cerrying of product frem
urine by celecium oxslate is being mede. The method shows consider-
eble promise. & small laborstory for medium product activity work
is being comstructed in & spere room in the hospiteld,

The supply of monitoring instruments now seems to be quite asdequate
at Clinton Laborstories. It is enticipeted that more effort will
be spent in determining the merits end limitetions of the various
types of instruments so thet further standerdization cen be sccom=
plished.
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CLINTON LABORATORIES

BIQOLOGICAL SECTICN CF RESEARCH DIVISICK

by
H. J. Curtis - Section Chief

ot

AN ,
Studies ere now complete on the comperative effects of bete and
gemma reys on enimels of different sizes snd shepes. If has been
found thet the ratio of the total beta ray energy to cesuse 50%
mortelity to the total gemme rey energy ebsorbed to produce the
seme effect, varies inversely es the gamma ray dose necessary

to produce 50% mortelity. From this, it follows thet the amount
of energy sbsorbed as bete reys necessary tc cause death is di-
rectly proportional to the mess of the enimel. This result has
interesting implications from a theoretical point of view,

It hes been found thet when snimals ere irradieted simultaneously
with beta end gamme rays there is some, but by no mesns complets,
additivity of the lethal effects of the two redietions. When the
sams doses of the game resdiastions were given not simultaneously
but spaced so that the main wave of mortality due to beta reye
would coincide with the wave of mortality due to gemma reys the
effect was to reduce the additivity precticelly to zero. This
result was totally unexpected and is difficult to explain.

It was found several months sgo thet the efflects obteined with two
different gemme ray sources were consideresbly different. In investi-
gating this discrspency, every factor was elimineted except the
dosage rete, which was about 30 r/min, in one case and 4 r/min, in
the other. It hes now been proven that this difference in dossge
rete is sufficient to ceuse nearly a 50% difference in lethel effect
in mice, Since the longest duratioca of exposure wes four hours,

this result indicates thet the exposure time must be cerefuily
considered in comparing exposure eoffects.

- I.
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CLINTON LABORATORIES

NEDICAL SECTION OF HEALTH DIVISION

by
J. E. Wirth, M.D, = Msdieal Director

Disggnsarx

The olinic is 3till shori of nurses. The amount of night
dispensery work between 4 P.M. and 8 A.M. has dropped to a

new low, The illness rate has shown e marked increase in the
last 6 weeks. Most of this illness is seasonal and tekes the
form of flu, la grippe, colds and upper respiratory irnfectlons.
There has been a decrease in gastro-intsstinal disturbances.

It is believed that only a very small part is due to e relaxation,
on the part of some individuals, of the drive to win & war. Em-
ployees adjustment from war to peescetime work is going through

a slow transition period despite the slight change in t{ype of
work being dons.

The accident rate has remaipned ebout 1.9 (injuries per milliom
marvhours of work) during the last 3 months. This is somewhst
lower than the previcus 3 months. Hinor acoidents run a steady course

The samitary conditions in the cafeterias heve shown 2 marked
improvement.

Clinical Laborstory

No umusual findings noted. Finger ridge studies are bsing
continved.

Geperal and Miscellaneous

The medical records of all Monsanto Clinton Laboratorissf
employees are being copied by a photostatic process sc that

an entire record will be aveilable at Clinton Lsborateriss.

The originals will bs forwarded to Chicage. It is estimated that
the job will be completed by February 1, 1946,

Activity Hezards

The decrease in general contaminaetion in the laboratories of the
chemistry building is very gratifying. One mey note, however, that
it is coincident with the increase in the smount of writing being
done on the P.P.R. during the last two months.
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CLINTON LABORATORIES

HEALTH PHYSICS SECTION OF HEALTH DIVISION

by
K. Z. Morgen = = Section Chie?

Work Area Surveys (W.H.Ray and R.E.Eayden)

Two instrument men conteminated their hands so badly that a Zsus
beta instrument read 23 mr/hr when pleced in contact with their
hands. The contemination was received on 11/16/45 whils the men
were working with a cell probe on top of the cells in the Bsrium
Separations Building (706-D), This hand contamination wes not
discovered until the men set off the octupus slerm as they were
entering the looker room. The work had been done on the probs
without obtaining a Health-Physics clearance survey snd without
the use of gloves., Before the activity was discovered, the
probe reading 2 r/ﬁr hed been teken to the instrument room,
contaminating this part of the building.

Hot run number six started on 11/25/45 in the 706<D building.

The first fifteen slugs stuck in the delivery chute., I was
necessary for the building supervisor to enter Cell A in s field
of 6 r/hr for 15 seconds to determine the difficulty, It appesered
that the last slug of a previous dummy run wes an irreguler Argonne
type and had blocked the chute. A solution of 60% nitric acid
placed in the chute dissolved ard removed the obstrustion im

about 5 minutes. The off-gases resulting from this trestment

were discharged outside the building by meens of an air ejector

at the slug chute opening.

On the previous hot runs in the 706-D building, helf hour air
samples were taken about four times esch 24 hr. day. On this
last run air samples were taken ror 250 hours of the 330 hours

of the run. The samples were teken with Filter Queens end Clirtorn
precipitrons. Six air samples counted higher than the beta-gamma
tolerance level of 10,000 ¢/m for a helf hour collection at =
rate of 11,5 cubic feet per minute. The "hottest™ sample counted
50,000 c/m. The exact cause of this high eir activity is not
known but part of it mey have been the result of a blowbasck to
the panel board on top of the cells and vapors given off from

the hot sink drains due to the lack of proper sink traps.

The pile exit duct was entered during a shutdown cn 12/6/%5 in
order to meke & survey to determine the advisability of malking
repairs inside the pils chimmey. Persons engaged in this operaticn
wore protective clothing end masks. Readings =s high as 30 r/kr

were found at the top of the ledge at the opering of the chimney
into the discharge room. Some of the loose. Cellamite romoved
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from the chimney was very radiocactivea@s indicated by a
rsading of 1 r/{r when a Cutie Pie meter was placed against
8 waste basket full of the hotter material thet had worked
loose from the upper chimmey, A decay curve showed the
activity was due to radiosctive sodium., The cellemite

® contains sodium that had been exposed to & beam of thermai
peutrons from the back face of the pile,

Urine Anelysis Laboratory (M. E. Koshland and L. M. Brown)

Work on the Urine Analysis Laboratory is very slow. The
® probaeble completion date is in March.

Two analytical procedures for recovering traces of product

in urine are being investigated. They involve direct precipi-
tation from the urine. Onse method used BiPO4 and the other
Ca (C204). Both methods give a recovery from low level
plutonium spiked urine of better than 80%.
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CLINTON LABORATOR IES

BIOLOGICAL SECTION OF RESEARCH DIVISION

by
H, J. Curtis « = Ssction Chief

In inveatigéting the lethal effects of external betae rays on
mice, an experiment has been completed showing the effect of the
energy of the beta particles, For this purpose lead-backed Sr+

"~ sources were used having e half thickness valus of 63 mg/%mz &8
‘compared with the previous P32 plaques having = half value thickness

of 80 mg/om®, The LD50 dose for the Sr* was found to be 5500 rap

as compared to 4700 rep for P32, Tnis differemce is more apparsnt
than real, since if a correction is made for the absorption of anergy
in the hair, and then expressed as the total amount of enorgy absorbed
by a mouse, it is found that the value for Sr* is 28,800 rep=grams
while for P52 iq 81,800 rep-grems, Part of this disorepsmsy can

be explained as dus %to"%he differences in absorption in the cornifisd
epithelium and part to the fact that there is some smell emount of
very penetrating bete radidticn from Y0 ip the Sr+ sourcs whish
inoreases the effective half thiokness value. Thersfore, within
these limits it eppears that the lethal effects of different types

of beta rays cen be predicted on the basis of the total energy
absorbed,

Tests have been conducted to determine whether the lymphoid
tumors produced by gemma, fast neutron and slow neutron rediation
are trangplanteable in order to obtain a better understanding of
the degree of malignanoy of these tumors. 4 number of growths
which were classed as malignent lymphomas were removed ard smals
pieces transplanted by sterile technique to the peritoneum of normal
mature mice, Soms of the tranmsplanted tissues continued to grow
profusely while others died out. The reason for thae failures
may be faulty technique, selection of the wrong stage of malignaney
or that these tumors are non-transplantable.
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CLINTON LABORATORIES

MEDICAL SECTION OF HEAEﬂH DIVISION

by
. Jo Bo Wirth, ¥.D, - Madical Dirsctor

1. Medicsed Aotivities.

a) Pre-employment and termination exeminstions have steayed
on a constant level. Annual physical sxeminations have
been resumed at a mors rapid pace in an attempt to get
the records up to datc on all who have been employed
for more than a yeer.

b) Dispensary. Dispensery service has besen interrupted
periocdieally during the month due to the lask of nurses.
Yeny of the nightshifts have had to be omitted.

2. Clinical Leborstowry.

No unusual findinge noted. Routins blood counts and urine
anelyses have been performed monthly on restricted area
personnel, and at 3 month intervals for all other personnel,
Beginning February 1, 1946, this routine will be changed o
once every 3 monthe for restricted aresa personnel, and once
& year for all other persomnel. Speeciel counts end urins
enalyses will be obtaiped as indicated.

3. Mbdieal‘Reoordso

The somplete original medical rscords of all Clintea Laberateries’
psrsonnel employed prior to 7-1-45 are being trensferred to
the University of Chicege files., In order that the Monsanto
Chemical Company, Clinton Leboratories might have a complete
record on 231 of its persomnsl including those who were
employed prior ts 7-1-45, photostatic copies have been ob-
tained of all records of employees who were on ths rolls
prior to 7=1-45, ot who had tsrmimsted prior to that date
and re-enterad thereafter. The task of obtsining photo-
statis coples has been completed sud the vast mejority of
the charts have been chesked, filsd in packing boxes, and
will be shipped out during the first week of February.

4, Specisl Hazards.

a) AAreoommsnded heaith protestion pelisy o be considered
in plens for oconstruotion of the new heterogensous pile

-v I -




¢ has been set up., The main difference betwsen it

and the policy for the present pile is a change from
a tolerance of 0.1 r per day for amy squers millineter

L of sarface of ths present pils 4o 0.1 » per day for
any square centimeter surfacs of the new plle. The
radiation from any arsa less than one square centi-
meter may be inbtegrated over an entirs square centi-
meter,

® b) The sbsence of or small numbers of over-toleranse ex-
posures to radietion end inmcldents invelviang activiiy
hagards is the result of positive action on the pard
of pesrsomnel to prsvent them. Absaence of them may
else 1ull poople into a falss sense of security. It
is hoped thet the incidents repcerted in ths Health-Physiss
o Section (peragraephs 3, 4, and 10) are unot an indication
of a trend toward leck of pesitive action at Clinten
Llaboratories.

. Psrsonnel.

Q, It is with regret that the Hsalth Division notes the termi-
' netion of Doctor Robert 8., Stone from the Clinion Laboratoriss
roll as of February 8, 1948.
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CLINTON LABORATORIES

KEDICAL SECTION - - HEALTH DIVIS ION

J. B. Wirth, . D. - Medical Direotor

DISTRIEUTION OF EFFORT FOR MONTH OF JAWUARY, 1946

Personnel

Physicians

.Mediocal Technioisans
Hurses

Office Personnel

Allocation of Tims

thsiciana

Physical sxaminstions
Dispensary Service
Special Hazard Problems)
Hoematology studies )
Administration

Medical Technicisans

Blood studies
Animal pathology
Urinalyses

Gensral Laboratory

Nurses

Dispensery shif't nursing
Visiting nurse

This MHonth Fext Month
3 3
8 8
8 8
3] 4
21 21

1 1

1 1

1/2 142

1/2 1/2

5 3

4 4

3 3

1/2 /2
12 Y

8 8

4 5

i 1

5 8
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CLINTON LABORATORIES

HEALTH PEYSICS SECTION OF HEALTH DIVISION

by
%, Z, Morgan - = Section Chief

A thorough rediation survey was made of the Clinton Leboratories’
Cafeteria and equipment, and the only radicactive contamination
found was a small amount of beta snd gemma activity on the water
dispenser and the outside door latches of the building.

Reddings mede with a portable Scaler and Walkie=Talkie at a
distance of 2-1/4 miles down wind from the pils (cperating at
3500 EW) wers sbout four times as high as thoss taken up wind
at the Medical Building insids the plaent.

Airborne radicective dust approached & tolsrance lavel as graphite
stringers were romoved from the top of the pils. The job was
held up by Health Physics until the fans were started.

A gold semple was thoughtlessly removed from the pils zhisld
befors it had socled %o a radistion level safs %o handle., It was
hurriedly placed in & wooden box in the center of the second
floor level on the south side of the pile., The rediation was
over 100 mr/hr forty feet awey from the gold semples at the pils
opsrating panel, The pils was kept shut off and the south side
of the pile building was cleared of psople, After six hours of
effort in constructing a lesd coffin and development snd using
remote handling devises, the gold sample was sefety shielded.

Eight over-exposurss were traced to this incidens.

Gareful surveys are being made in the Plutonium Separations
Building (204) while it is being renoveted for use by chemists
who will work with U299,

The general radiation background to the sast and north of the
Lenthenum Seperstione Building (706-D) was about 12 mr/hr during
the past hot run due to sirborne radiocactive preducts from the
sell ventilation duct on the east side of +the building. Reedings
at the bage of this duct reached 1200 mr/hr by the end of the runm.

The new instrumeant in building 706-D for measuring continucusly
the beta and gemme airborne ectivity has been calibrated. &

full scale inerease in reading on the Esterline Angus recordsft

in 1/2 hour would corrsspond to sbout 17,000 o/m of Bend P activily
for a precipitron opersting this same tims. This would be a
1ittle less then twice the present tolerance level of 1C,000

o/m off3 end Y activity for a precipitron sample collsoted for

SBOCRET
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®.
-
® ‘ 1/2 hour.

While ¢all 4 ocubicle in building 706-D was bsing washed down,
water ran out on the flcor of the building., The contaminated
area wes svacuated fer s shert time since the fiuid read 95 r/hr
at a distence of 8" and the air semples on the third level read
o 10,200 o/ for a 1/2 hour collection. The building was cleaned

up properiy.

The new system of having the Health-Physics chief surveyors
deliver the oversxposure reports to the Section Chiefs and teo
thoae responsible for the oversxposure is an improvement over

® sending them out by plant mail. The chief surveyor gets first-
hand information ebout the overexposure and aids in filling out
the exposure record blank with the desired information,

The daily report blanks from the snalytical laboratory im build-
: ing 206 giving the beta sactivity of the affluent and effluent
.. water of the settling basin were not deliversd for five days
' previous to Januery 24, This delay is very unusual and was
saused by counter difficulties in the leboratory. The operatioms
" personnel made the mistake of ¢entinuing te dissharge the sottiing
basin during this peried without the benefit of information from
these reports. Some of the samples that were delayed in being
® counted turned out to be 15 times tolerance (400 .a/m ig taken
as tolerance dus to external radiation te a submergsd bodyj. The
first indieation of trouble was the mmusually high Lauritsen
electrosoope reedings that are teken routinsly sbout the setiling
basin by Operations and Health Physiss personnel. The rediation
level at White Oak Lake rose to unprsoedented heights and the
® ' strontiun consentration et White Cak Leke reached tolerance
(for continucus conaumption). The White Osk Lake gates were
slosed but heavy rains overflowed the gates teking water, that .
was slightly above tolerance for strontium concentration, %o
Clinch River. The sotivity of the water and the mud from dowmn
Clinch River as far ag Gallakas Gate was measured. Fortunately
® ' - all these measurements indicated that the river dilution wes
sufficient to lower the ooncentration of radiesctive meterials
- in the water end mud te a negligible frection of tolerance,

The loss of the SED msn from the Health Physics section is pre-
* senting difficult problems of replacement and trainiag. Regulsr
® slags instrurtieon is being arranged for twelve new men {three
of these are for site M) who are to be in treining as Health
‘ Physicists.
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. OLINTON LARORATORIES

HRALTH-PHYSICS SECTION - HEALTH DIVISION

- Ko 2. Morgan - - Section Chief

DISTRIBUTION OF BFFORT FOR TEE MONTE OF JANUARY, 1946

® Personnel

Physicists (Assos. & Sr.) 4

Jr. Physicists & Research Asst's ' 31

Chemists 1

Junior Chemists pA

® l\-a’boratoriana, Teohnicians & Secretaries 26
64

Allocation of Time Weekly B{onthlg

Services

® . Pocket Msters
Badge & Ring Meters

Houtron Films
¢ Hand, glove & shos counts
Laundry acounting
P Calibration
Surveys 100 Area
Surveys 200 Arsa
Surveys 708-A
Surveys 7068, C, & D
Mud, water & air surveys
® Trainses

D =0 O tt e O O - O
wmwx“ © Wj-0]

CQOWBWOOE MM g W

Research & Development

New Instrument development
Instrument tests
P Slow neutron studies
Fast neutron studiss
Y¥etheds of detecting produst in urine
Proparation of PFR

e =0 0= 00 DD

3

< Administrative

Office Personnel
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GLINFON LABORATORIES

'BIOLOGICAL SECTION OF RESEARCH DIVISION

by
H. J. Ciirtis -~ - Sestion Chief

The ohief effort of this section has been directed toward
closing out end writing up ths blologloal progrem. A3l
experiments except the chronis effects of radietions are
complete, and either written for publication or in the
proocess thereof, Most of the writing will be somplete
by March 31, end the last of ths animals disposed of
when the program closes on Juns 30, 1946. The chronis
experiments are progressing socording to plan.
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CLINPON LABORATORIES
° BIOLOGICAL SECTION OF RESEARCH DIVISION
° H, J, Curtis - ~ Seotion Chief
' DISTRIBUTION OF EFFORT FOR MONTE ENDING 1/31/48
Personnel This month Next Month
® Research Assosiates 3 2
Research Assistants 8 5
Technical 3 Z
Non-Academio Personnel 8 8
Clerical _ .3 1
® | : 29 18
Allooetion of Time - Academie Man-Honths
BX8-3 -~ Beta ray sources 0 0
. BXi2-1- Comparative studies 0 0
. BX12-2- Pariodis beta doses 1/4 1/4
@ . BX12-3- Restricted area studies G o]
g BX12-4- Recovery from beta  ...1 0 0
BX12-6- Additivity s 0 0
N BX12-8~ Force feeding o Q
BX12-7- Effect of age 0 V)
BX12-8~ Metabolism 0 0
® BX12-9- Water mstabolism 0 0
BX12-10 Monitoring 0 o
BX12-11 Periodic slow n 1/2 1/2
BX12-12 Single slow n 1/4 1/
BX12-13 Periodic gemma 142 3/2
BX12-14 Single gamme 1/4 1/4
® BX12-16 Single fast n 0 0
BX12-17 Periodis fast n 1/2 1/2
BX12-18 S8ingls beta Q o
'BX12-19 Bons metabolism Q o
BX12-20 Vitality of mice 1/4 /4
® Care of enimals 1/2 1/2
Administration 1 i
Reports 4 3
» 8 7

Allooation of Time - Hon-Academie

, Teohnicians - mouse welghts, ete. 3
‘ Clorical 1
Cars of animals ' -8
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CLINTON LABORATORIES

. MEPICAL SECTION OF HEALTE DIVISION

by,
Jdo E. Wirth, ¥. D, - Medical Director

I, Modical Activitiss.

&) There has been no change in the rate of pre-employment,
terminstion or anpual physical examinebtions.

b) Dispensary. Dispensary service hes been on a continuous 24<hour
basis during the last month. The nursing situation has improved
tharkedly .

2. Cliniocal lLeboratory.

A now routine was begun on 2-1-46, Blood and urine analyses are

to be performed on restrioted area personnel omse every 3 months, and
. cnos a yeer for all other personnel. The laboratory has speut & falr -
part of its %ime working out the new lists and getting all old files
and records ian good condition.

3. HMedical Records.

The originel medical records of Clinton Leboratoriss® personnel
smployed prior to 7=-1-45 were finally transferred to ths University
, of Chicego on 2-13-46. A general housecleaning of the rsmaining
o : files is being undertaken. Arrangements are being made to couplets
the records of all terminated personnal and to combine the medical
end Health-Thysios files intc one complete record.

4, Special Hagards.

o There have been two meetings of the Activity Hazards Commnittee during
this month. It is bslieved that these two mestings demonstrated the
. necessity for continued vigilanse in order to prevent serious incldents.
They also demonstrated their velue in peinting out desirable chenges
or additions to the plant which might be overlooked by individual

* groups oonsidering only their own locoal problems. 7The nsed for re-
® vision of the rules and procedures for the hendling of asctive materials
“ wag brought out. Continuous change in the type of work boing done
. necessitates frequent changes of these rules so that they may be

kept up to dats.

:
! —
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CLINION LABCRATORIES

o ¥BDICAL SECTION - - HEALTH DIVISION

3. B, Wirth, M. D. - - Hedicsl Director

DISTRIBUTION OF EFFORT FOR HONTH OF FEERUARY, 1946

@
Personnel This ¥onth Hext HMonth
Physicians 3 3
Medical Technicians 9 ]
Rurses 7 7
@ Office Persommel 4 4
25 22
Allocation of Tims
o . Physicians
Fhysical examinations 1 1
. Dispensery Service 1 b
Special Hazards Problems)
Hsematology studies i/2 1/2
o Administration 1/2 } 172
3 3
¥sdiocal Teohnioiaﬁa
o Blood studiss 4 3
Animal pathology 3 3
Urinalyses 1/2 1/2
Cleriosl 1/2 1/2
General Laboratory ' 1 1
® 9 8
. Hurses
Dispensery shift nursing ' 8 6
¢ Vieiting nurse 1 1
. ? =7
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CLINTCI LABORATORIES

® HEALTH PHYSICS SECTION OF EEALTH DIVISION |

by
Ko Z. Morgan - = Section Chief

Mr. S. D. Blocom has developed the photographic emulsion teshnique
" of Dr. L, Bs Borst for detsoting plutomium in urine. At present
the method san be used to detect quantities as low es 20 disinte-
gretions per minute and further refinements are expscted to improvs
® the sensitivity.

The mud activity along White Oak Oreek is shown by M¥r. Jo. S. Cheka
to deorsase exponentially with increasing distance from the settling
basin. The distance required to reduce the activity one-half is
approxinately half a mile. o

® |
Mr. H. P, Gauvin using e boron lined Poppy chambsr was abls to
. measure thermal neutrons %o a distance of 20 feet from the Pile
s building.

Nunmber two fan for the pile needed emergency rspair and it was

@ found to have an unusuelly high level of contemination as indicated
by 18 ?/hr inside the housing. Special prscautions wers taken that
prevented radiation overexposures during the operetion.

The conorete floor in front of the lead oslls in the Barium Separat-
jons Building (706-D) beceme badly conteminated. It was extremely
o difficult to remove the conteminated material that was absorbed in
the concrete. It finally became nscessary to cover the area with
six inches of conmorete. Comorets was also poured around the bases
of tanke Al, A5 and AS to reduce the level of radistion in cell A,

There wae a spill of 30 hour tellurium and 8 doy iodine from &
® condenser in the Isotops Seperation Building (706-C). Mr. D. 8.
Ballentine entersd the room immedistely after the spill and the
. solution was sprayed about his face end in his eyes, After oon-
sidersble washing the fase read 650 o/m of beta end gamma aotivity
as measured with an Eck and Krebs glass GM tube. The medical
. department reduced the activity to a safe lewel after further
® treatmont .
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CLINTON LABORATORIES

HBALTH-PHYSICS SECTION -~ HEALTH DIVISION

K. Z. ¥organ - ~ Sectvion Chief

DISTRIBUTION OF EFFORT FOR TEE MORTH OF FEBRUARY, 1046

Personnel

Physicists (4ssoc. & Sr.) 4

Jr. Phyeicists & Research Asst’s 28

Chemists 1

Junior Chemists 2

Laboratorians, Techniclans & Seoretaries 24

: 69
Allooation of Time Heekly Monthly

Services
Pockst Meters 8 ¢
Bedgs & Ring Meters 6 /2
Heutron Films 2 1/2
Hand, glove & shos counts 3 0
Laundry counting 2 0
Calibration 1 o
Surveys 100 Ares 0 1%
Surveys 200 Aree 0 iz
Surveys 706<A 2 2
Surveys 706B, C & D 0 8
iud, water & air surveys 1 i
Trainees o g

Research & Devolorment
How Instrumsnt development i
Instrument tests 1
Slow neutron studies 1
Fast neutron studies 1
Matheds of detecting product in urine 4
Preparation of FFR S

Administrative 2

i} Office Personnel p

i 24 36
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CLINTON LABORATORIES
) BIOLOGICAL SECTION OF RESEARCH DIVISION
° . LA
H. Jo Curtis = = Seotion Chief
® Experiments are now complete on the effects of small dsily doses of

fagt neutrons and gamma rays on Strain C58 mioe, This strain of
mice normelly develops leuksmies and die at from 12 to 18 months
of ege, and the control mice in this series behaved in this way,
Groups were irradiated at 1,15 n/day at fast neutrons; 8.6 r/dey
end 17.2 r/day of gamms rays. Except for a very few doubtful

® cases, none of the irradieted animals developed leukemia, and it
could therefore bs concluded that the periodic irrsdiation as given
reterded rather than advanced the onset of leukemias Howsver, in
all cases the irradiated enimsls died sooner than their controls,

An examinetion of the data shows that the animals receiving 1.15
.’ n/dey of fast nsutrons produced about the same effect as 17.2 r/day
of gamma rays 2s far as survival is concerned, while 8,6 r/day of
gemma rays produced a much smaller effeot. It has previously been
found that the ratioc of effectiveness for fast neutrons end gamma
- rays, as judged by acute effects, was Y/n = 8,0, From the experi-
ments reported here it appears thet for chronis effects ths ratioe
® is ¥/n = 16, This is the first evidence which we have obtained which
indicates thet as far as the whole animal is concerned, there is a
qualitative difference of effect between fast neutrons and gamme

rays.
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CLINTON LARORATORIES
a
BIOLOGICAL SECTION OF RESEARCH DIVISION
® H. Jo Curtis - - Section Chiaf
DISTRIBUTION OF EFFORT FOR MONTH ENDING FEBRUARY 28, 1946
. Personnel ' ' This Month Next Month
o - D S -
Research Associsates 3 &
Research Assistants 5 4
Technioal 2 2
Bopn-Academioc Personnel 8 8
Clerical 2 2
|
20 18
Allooetion of Time - Aeademi; B Ratidg - Man-Months
.’ BX12-2 - Pariodie beta doses Ci 1/4 1/4
BX12-11- Periodioc slow n Cq 1/2 1/4
BX12-12- Single slow X Cy 1/4 1/4
a BX12-13- Periodic gamma Cy- 1/4 1/4
BX12-14-~ Single gemma 2 1/a 1/4
BX12-18- Single fest n Cy 1/4 0
) BX12-17- Periodic fast n Cy 1/2 1/4
BX12-20- Vitality of mice Cq /s 1/2
Care of animels 1/2 1/2
Administration 1 3/4
Reports 4 3
o 8 8
Allocetion of Tims - Hon-Academio
Py Technicians - mouse weights, etc. 2 2
Clericel ‘ 2 2
. Care of animels 8 2
12 iz
o
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CLINTON LABORATORIES

MEDICAL SECTION OF HEALTH DIVISION

BY

Jo E. Wirth, ¥. D. = Medical Director

1. Medical Activities.

2)

b)

Pre-employment and termination examinations have continued
at & constant rate. Additional efforts are being put toward
completing annual physical examinations to bring them up to
date.

Dispensary. Dispensary service has been on a continucus 24<hour

basis. There have been two major accidents. However, neither

was very serious, but required loss of time from work. The
minor accidents have occurred in about the same rate.

2o Clinical laboratory.

Blood and urine analyses have besn continued on the new routine.

3. Special Hazards.

See Health-Physice report.
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CLINTON LABORATORIES
) MEDICAL SECTION - = HEALTH DIVISIGN
Py Je Bs Wirth, ¥.D. = Medical Director
DISTRIBUTION OF EFFORT FOR THE MONTH OF MARCH, 1946
Persomel This Month Next Month
® Physicians 3 5
Medical Technicians g 8
Nurses 7 7
Office Personnel 5 5
P 24 25
Allocation of Time
Physicians
® Physical examinations 1 1-1/4
’ Dispensary Service 1 1-1/2
Special Hazards Problems)
N Heematology studies ) 1/2 1/2
: Research O 3/4
Administration 1/2 1
® 3 5
Medical Technicgians
Blood studies 4 3
: Animal pathology 3 S
® Urinalyses Y, 1/2
Clerical 1/2 1/2
General Laboratory 1 1
g 8
® Nurses
b Dispensary shift nursing 8 ]

Visiting nurse 1 1
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CLINTON LABORATORIES

HEALTH-PAYSICS SECTION OF HEALTH DIVISION

BY

K. Z. Bbrg(m = = Section Chief

Survey measurements during the preparation of enriched P-9 solution
for the critical experiments indicated thet the work was done with
little increase in neutron activity and with an average air pollution
of approximately 2% of tolsrance.

The new urine analysis laboratory will not be ready for perhaps two
or more months because of difficulty in procurement of materials.
Meanwhile, two chemical processes for the dstection of plutonium look
promising, and it is hoped that preliminary reports on both can be
written in another month.

On two occasions during the past month clothing that had been washed

and released from the decontamination leundry was found to contein
conteminated spots of about 12 mr/hr. In both instances the contami-
nation was due to low energy beta and gamme activity which had not been
observed by the usual laundry method of testing a folded garment with

a G. M. counter. A revised laundry testing procedure is being considered.

The automatic steam jot from waste tank W-1l to W-5 failed on the night
of March 5, 1946 and permitted steam to wash radioactive iodime into

the air. An investigation of ringing alarms of the friskers at the
restricted gates and in the instrument building led to a discovery of
the radiation activity in the air. An air sample was collected from
near the pile building which read about four times tolerance. The lack
of wind &and an atmospheric inversion combined to make the radiation level
rather high in all the restricted area. Guards and others who had to
work outside in the area of high radiation activity were rotated so they
would not receive more than tolerance exposure. Some of the persons
working in the restricted area during this period had thyroid counts
which reached & meximum of about one=third tolerance. Changes have been
made in the W-1l jet which are expected to prevent a recurrsnce of such
an accident.

When a large ventilating fan on the east side of the semi-works building
was started up, it sprayed contaminated water on persons outside the
building. One person’s head counted 340 c¢/m of beta and gamma activity
after he had washed very carefully.
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®. CLINTON LABORATORIES

HEALTH-PHYSICS SECTION - HEALTH DIVISION

K. Z. Norgan = - Section Chief

® DISTRIBUTION OF EFFORT IN MAN-MONTES FOR THE MONTH OF MARCH, 1946

Persomnsl Thiz Month ‘Next Month

° Physicists (Assoc. & Sr.) 4 4
Jr. Fhysicists & Research Asst's 28 29
Chemists l i
Junior Chemists 2 2
Leaboratoriens, Technicians & Secretaries 24 24
. 59 O

® Allocation of Time during Merch Weelkly #onthly
Services '

Pocket Meters
Badge & Ring Meters
® . Neutron Films
Hand, glove & shoe counts
s laundry counting
’ Calibration
Surveys = 100 Area
o Surveys - 200 Ares
® Surveys - 708-A
Surveys - 706B, C & D ,
Mud, water & air surveys
Trainees

QO ONOOKMNMMDH®W
[
]
S
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Research & Development

" New Instrument dsvelopment
Instrument tests
Slow neutron studies
Fast neutron studies
¥ethods of detecting product in urine
® Preparation of PIR
Apparatus for Crossroad Tests

€3 O 1Ph bl b e
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Administrative

0ffice Personnel 1
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MonH-86€

CLINTON LABORATORIES

BIOIOGICAL SECTION OF RESEARCH DIVISION

BY

H, J. Curtis = = Section Chief

Experiments with small periodic doses of fast neutrons
and gamma rays on CF, mice have advanced to the point
where threshold 1eveis of dosasge are being manifested.
0.115 n per day fast neutron treatments have been found
to shorten the life span of these animals significantly
and there is a suggestion that 1 r per day gamms ray
exposures will have some effect.

At the time the present chronic experiments were under-
taken, it was known that the r/n ratio for acute killing
effects in mice was 7.5 to 8. The newer findings indicate
that for chronic effects this ratio is 2 to 4 times greater,
that is, the r/n ratioc is 15 to 40 depending on velues which
are aveilable only by extrapolation as yet. Several kinds
of results in fact are being obtained which indicats that
fast neutrons ares considerably more effective than gamma
rays in causing late than in causing acute damsgs.
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N CLIRTON LABORATORIES
BIOLOGICAL SECTION OF RESEARCH DIVISIOR
o DISTRIBUTION OF EFFORT FOR MONTH ENDING MARCH ‘31-, 1946
Personnel This Month Next Month
® Research Associates 2 1
Research Assistants 4 4
Techniocal 2 2
Non-academic personnel 8 8
Clerical 2 2
® — 18 17
Allocation of Time - Academic Rating Man-months
BX12-2- Pericdic beta doses c 1/4 1/4
BX12-11 Periodic slow n c 1/4 1/4
® . BX12-12 Single slow n c 1/4 1/4
BX12-13 Periodic gamma c 1/4 1/4
. BX12-14 Single gemma c 1/4 1/4
& BX12-17 Periodic fast n c 1/4 /4
: BX12~20 Vitality of mice c 1/4 1/4
, Care of animals 1/4 1/4
o Reports 4 3
[} 5
Allocation of Time - Non-academic
Technicians - mouse wts, etc. 2 2
PY Clerical 2 2
Care of animals 8 8
12 12
@
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April 30, 1946

MonH-102

CLINTON LABORATORIES

MEDICAL SECTION OF HEALTH DIVISION

By
J. E. Wirth, ¥.D. = = Director, Health Division

1. Medical Activities:

a) General. A gradual change to & more permanent peacs
Tine basis is being planned for the Medical Section.

Work on the PPR has incressed during this period.

b) Pre-smployment and termination examinations have
continued at about the same rate.

c) Dispensarg. Dispensary service has been on & con-
tinuous 2Z4-hour basis. Personal illness cases stiil

cause about 75% of the dispensary work.

2. Clinical Laboratory.

Blood and urine analysis have been continued withoul any
change in the last three months. Finger ridge impressions
are being tsken on new restricted area personnel who are
likely to be handling active materials.

3. Persocnnel.

Doctor Jesan S. Felton has been added to the staff in the
position of Section Chief of the Medical Section.

4. Special Hazards.

See Health-Physics rsport.

Thiz document contalns informailon afieeting the
national defense of the United States witanian

the meaning of the Expionage act, U. 1. C. 38, ¢
31 end 32. 143 transmissicn ¢r the revelaiion

of i%s contsntz in any wanmsr to an usauthorizsed
narson is prohivited by law,
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April 30, 1946

¥onH-102

MEDICAL SECTION - - HEALTH DIVISION

J. E. Wirth, M.D. - Director, Health Division

DISTRIBUTION OF EFFORT FOR THE MONTH OF APRIL, 1946

Personnel Monthly Weekly
Physicians 4 0
Medicel Technicians 1 7
Nurses 0 7
0ffice Persommnel 0 5

5 19

Allocation of Time

Physicians

Fhysical Examinations
Dispensary Service

Special Haszards Problems)

Hasmatology studies
Research

Administration & PFR Writing

Medical Technicians

Blood studies

Animal pathology
Urinalyses

waisrisal
General Laboratory

Nurses

Dispensary shift nursing
Visiting nurse

@@@ﬁ@ﬂ

This Month Hext Month

s 5

8 8

7 8

5 5
24 28

13 1-1/4
1 1-1/2
1/2 1/2

0 3/4

1 i

4 5

3 3

3/ %/
/2 1/2
1/2 - i/z

i 1

8 8

6 8

i 1

7 7
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MonH-102

CLINTON LABORATORIES

HEALTH-PHYSICS SECTION OF HEALTH DIVISION

By
- K. Z.'Morgan = = Section Chief

Uranium slugs which had been left in the canal for sbout a ysar be-
came spotted with a white material. Two of these slugs were examined
for defests and the white materiel was found not to be due ta chemical
action on the aluminum walls of the slugs, but rather it wes due %o
sediment from the water.

During the week of barium production run #10 in the 706D building,
there were ninety precipitron air semples taken by Health Physics.
None of these samples indicated any significant alpha activity but
nineteen of these had beta-gammm counts greater than 1,000 c:/f::a

The highest sample gave 25,000 c/m of beta-gamma activity. The
third level of the building was evacuated several times when the
air activity exceeded the evacuation level of 10,000 c¢/m of beta-
gamme. Indications are that a large amount of the air activity in
this building is blown in from the 706-D stack outside the building.

Considerable construction work is getting under way at Clinton Labora-
tories. The workmen are required to wear film badges when inside the
restricted area since they are at liberty to wonder about where they
plesse. Generally speaking, we do not expect them to receive any
radiation. However, one group of workmen uncovered a drain pipe
reading about 500 mr/hr at its surface and in another cese a powar
shovel operator was found working neer the corner of a building that
read 250 mr/hr, 8o it is not impossible for a few of them to receive
some radiation exposurs.

The old plutonium separstions building (205) is in the process of being
remodeled. Special safety precautions are taken in room D which has
considerable plutonium contamination. Extensive use is being made of
the air line hoods and the workmen find them more comfortable end

more desirable than any of therother masks when they must be worn for
extended periods.

A survey has revealed that there are a number of contaminated srticlss
in the scrap lumber pile. Many of the contaminated objects were placed
here in 1943 and 1944 before adequate facilities were available for
extensive monitoring or burisl. It has been decided to burn the

scrap wood in the present pile and to establish e more carefully
monitored scrap pile in the future.

CrpEs




Mr. T. E. Bortner has mounted a number of the Lauritsen electro-
scopes in bakelite tubes 3-1/2" in diameter by 6" in length. The
charging mechsnism makes use of a variable condenser which is charged
with & low voltage battery and builds up the necessary voltage as the
capacity of the condenser is decreased. The total weight of the in-
strument is about 2-1/2 1bs. ‘

Reasonably good checks between the ashing process followed 3y &
CaC204 precipitation, and & diresct C4C204 precipitation from urine
containing Pu that had been through the human system have been ob-
tained. Further work will be done to verify the efficiency of the
CaC204 precipitation procedure.

The fast neutron film has been carefully oalibrated by Mr. J. S.
Cheka. Using the Victoreen "R™ meter and the Aebersold factor, the
fast neutron tolerance was found to be 21 tracks per 50 fielde of
vision. The slow neutron tolerance was found to be 14 %racks per
50 fields of vision. The microscope was used with a total magnifi-
cation of 970 giving a field of vision of 1.77 x 10~% cp2_

, amma ray monitoring
It was found that the insensitiveﬁilms in meny of the recently
received shipments turn a greenish color after being developed.

Iwo films were taken at random from 35 boxes and developed. From this
test it is estimated that over 607 of this shipment of films are
unsatisfactory. This shipment of films was returned to du Pont.
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MonH=102
CLINTON LABORATORIES
o HEALTH-PHYSICS SECTION - HEALTH DIVISION
K. Z. ¥Morgan =~ - Section Chief
DISTRIBUTION OF EFFORT IN MAN-MONTHS FOR THE MONTH OF APRIL, 19546
® Personnel ‘ THis Month Next Month
Physicists (Asséc. & Sr.) 4 4
Jdr. Physicists & Research Asst's 25 27
Chemists 1 1
Junior Chemists ' 2 1
® : Laboratorisns, Technicians & Secresaries 27 27
| 59 61
Allcocation of Time during April Weekly ‘ Monthly
Services
°® |
- Pocket Meters 8 0
= Badge & Ring Meters 6 1
- Neutron Films 2 1
Hand, glove & shoe counts 1 0
~ Laundry counting 2 0
® Calibration 1 0
Surveys = 100 Ares 0 2
Surveys - 200 Area 0 2
Surveys - 706=A 2 2
Surveys - 706-B, C & D 0 8
_Surveys - Construction Area 0 1
o Mud, water & air surveys 1 2
Trainees 0] ¢

Research & Development

New Instrument development 1 1

@ Instrument tests 1 3
- : Slow neutron studies 1

N Fast neutron studies 1
¥ethods of detecting product in urine 3

Preparation of PPR 2

&~

Apparatus for Crossroads Tests

L]

‘ Administrative

0ffice Personnel , | 2
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HonH=-1(2

CLINTON LABORATORIES

BIOLOGICAL SECTION OF RESEARCH DIVISION

BY

P. S. Henshaw - Section Chief

" Exploratory experiments dealing with the late effects of hosphorus
(752 y ng P

) beta rays on mammalisn forms have yielded some unusually in-
teresting information pertaining to methods of controlling the
destiny of cells.

It has been reported previously that skin carcinomss will arise

in the skin of rats at 8 to 12 months of life after single expo-
sures of 4000 to 5000 rep of beta rays at 2 to 3 months of eage.
Certain of these animals show as many as 50 to 100 foci of rneoplastic
growth over the body surfaces. Further, thess lesions display almost
every type of skin manifestations - squamous carcinoma, aderoma,
basal cell tumor, sete.

Having observed such malignant manifestations, one would expect
that if the vital centers in tissues were being touched by &n
agent which would direct the nature of tissue actiwity along the
various channels of malignent activity, this same agent should also
direct some tissue activity along channels different from normal
but not malignant. During the past month ample demonstraticn of
such action has been seen. ‘

Rats that received single doses of 4000 to 5000 rep of phosphorus
beta rays at 2 to 3 months of age now show, in addition to the
malignant lesions, duplication of claws on many of the toes. One

of these toes two claws are present and are arranged more or less so
as to oppose each other in somewhat the same manner as the claws

of the crayfish cheliped. These accessory organs appeared where.
the toe pads would ordinarily have been. On¢ one animal & chitinous
appendage resembling a horn appeared. While this latter undoubtedly
represented a piling up of squamous material, it is nevertheless
interesting. In guinea pigs treated in a similar manner, Lsit 8

to 10 times normesli length replaced normal hair.

These findings offer the hope that it may eventually be possible to
purposefully guide cell behavior into more useful pursuits. It
would appear that beta rays will be particularly useful in effsct-
ing changes in the skin. Imnumerable basic biologic experiments
are sugpested by these findings.

CORR
N\ ANONAS

QLS

)
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‘ " MonH-102

CLINTOR LABORATORIES

F 2

BIOLOGICAL SECTION OF RESEARCH DIVISION

°
By
P. S. Henshew - - Section Chief
o DISTRIBUTIOR OF EFFORT FOR MONTH ENDING 4/30/46
Personnel _ This Month Noxt Month
® Research Associates 1 1
Research Assistants 4 4
Technical 2 2
Non-academic Personnel 8 8
Clerica!l 2 2
o . Allocation of Time - Academic Ra.tirg . Man=Months
b BX12-2 - Periodic bets doses C1 1/4 1/4
BX12=11 Periodic slow n c1 1/4 1/4
BX12-12 Single slow n 31 144 1/4
BX12-13 Periodic gamma c1 : 1/4 1/4
® BX12-14 Single zamma c1 1/4 1/4
BX12-17 Periodic fast n C1 ; 1/4 1/4
BX12-20 Vitality of mice c1 1/4 1/4
~ Care of animals 1/4 1/4
Reports 3 3
® 5 5
Allocation of Time - Non-academio
Technicians - mouse wts., etc. 2 2
v Clerical 2 2
o Care of animals Tg" 8
.l
k)
e
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CLINTOR LABORATORIES
- MEDICAL SECTION OF HEALTH DIVISION

By
J. E« Wirth, ¥.D. -~ Direotor. Health Diviaion

Medical Aotivities:

8) Pre-employment and termination oxaminetions have continued
&t a 8lightly accelerated rate.

b) Dis ary. Dispensary service has been on a continuous
<=hour basis.

o) Administration. Seven new blank forms have been devised and
are now being printed. They are

M-277-R  "Physical Exemination Record"

M-315 "Food Handlers Examination Record®

M-310 "Medical Care - Daily & Monthly Report™

¥-311 "Daily Register of Patients"

u-312 "Record of Non-ocoupational Injuries and Illnesses”
M-1562-R ™Record of Injuries and Ooccupational Diseases™
B-429 "laboratory Procedures - Daily and Monthly Records®

New forms ares being devised so that within the near future
& complete set of workable forms will be available in order
to acoomplish the following:

1. Accurate statistical rscords.

2. Accurate supply records showing meximum and minimum
levels.

S. Work simplification, and a more efficient routing of
patients.

4. A better conception of the mediocal care required dy
the Clinton Laboratories® personnel.

An Operating Manual for the Medical Seotion is being prepared.
This manual will include atanding orders for Industrial Nurses.

d) Fhysical Facilitiea. Plans have been developed for moderate

revision of the facilities of the Medical Section. Carpentry
work on the Reception Room and Supply Room has been started.
A small pharmacy has been located in a part of the supply
room. The illumination of various working areas has been
improved and a general house cleaning snd removal of unusable
surplus equipment has been effected.
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' Clinical Laboratory:

Elood and urine analyaea have besen performd on the previous=
1y outlined routine basis. Finger ridge impressions are being
taken on new restricted area personnel. The reconversion of

- the laboratory for more general clinioal labora:cory work is

being undertaken.
Spechl Hazarde:

The genml rules a.nd procedures for the ha.ndling of s.otiw
mtarials are being reﬁudo

See Healthomyaics Report for details of incidentn during the
month.,
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MonH-114
CLINTON LABORATORIES

MEDICAL SECTION - - HEALTH DIVISION

J, E. Wirth, l4.D. -~ Director, Health Divisian

DISTRIBUTION OF EFFORT FOR THE MONTH OF MAY, 1946

Personnel llonthlz Wooklz
Fhysicians & )
MHedical Technicisns 3 7
Huraes 0 7
Office Personnel ] &

’ s ﬁg
Number of Technical Personne) added 0

Rumber of Technical Personne) terminated 0O

Allosation of Time

Fhysicians
Physical Examineticns 13 0
Dispensury Service i 0
Special Hazards Problems) )
Haematology studies ) 1/2 0
Research 0 0
Administration & PPR Writing 1 0
4
Medical Technicians N
Supervision 1/2 0
Blood studies 142 2
Animal pathology 4 1
Urinaiyses ‘ 1/2
Clerical 0 1/2
General laboratory 0 1
Leave of Absence 0 2
1 7
Rurses
Cispensary shift nursing 0 6
Visiting nurse 0 e
) 7
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May 31, 1946
S Monk-114

CLINTON LABORATORIES

HEALTH PHYSICS SECTION OF EEALTY DIVISION

By
X, 2, lorgan - - Section Chis’

The graphite stringer Number 21 beoame jammed in the pile on April 30,
1946. A spill of monopotassium phosphate occurred during the manipu-
lation of the stringer dus to a& broken sample can. Tie contaminated
ares that resulted read 30 roentgens/hr. at 2 “est. 'he fastened
sections of Stringer 21 were finally forced oui of the north side of
the pile intc a lead shield and the hole was siabbed with demp mops.
The highest precipitron sample during this operation reid 55,000 c/n
of bets plus gamma air activity or 5.5 times tie recommended tolerance
level. Persons engaged in this operation breatihed considerable radicactive
dust before the high air astivity was discoverad. The highest throas
and chest count was 500 c/m of beta plus gamra activity ss measured
with the thyroid probe G.M.Ccunter.

Air activity in the Pile Building became exzessive ssveral tives
during the month. On May 22, 1946, the pile was shut down and the
building evacuated for about an hour until the activity dropped to
a tolerance level. Most of the 2ir contamination we: traced tu the
exhaust from the pneumatic tube. This condition has Leen rectified
by connesting the pneumatic exhaust to the scammer exhauvsi.

On May 16, 1946, when a s=mple was taken from Semplier B-17 duripg the
bariun separation operaticn, a drop of the solution fell on & paveyr
covering the floor. The nearest approach of a probe meter {-. 1’2 insh)
gave & reading of 100 roeuntgens /hr. The hands of the psrson wis Gis<.
posed of this contaminated paper were badly contaminated and his cover-
alls read 300 mr/ir at 1 inch. It took nearly an hour to decontaminate
the operator's hands; K¥nO4 soeks followed by HaHS03 rinses being
successful finally.

During the transfer of metal waste solution from Tank A-6 to W-9
on May 9. 1946, a leaking valve contaminated the ground in the
vicinity to the extent of 10 roentgens/hr. at 1 foot. The area
was roped off and the contaminated dirt removed to the burisli
ground .

When the piletto wes constructed, the plans were followed and
carsfully studied by tho Health-Fhysics Ssotion to try to reduce

the possibility of a future radiation hagerd to & minimum. 4

recent inspection revealed that the piletto was being operated with
four of the five control rods blocked out in order Yo make necessary
neutron flux measurements. It is believed that the operation with




T

®. only one control rod is relatively safe, howsver, since the
possibility of this rod jamming is rather remote and this rod is
dropped automatically into the pile in case of power failure or

- excessive pile activity. The two momitrons whioh automatically re-

, lease this control rod in case of excessive pile activity were found
to have too large & time constant and to operate through a single

o relay instead of individual relays. These defects are being remedied.
The other contrecl rods are to be used when experiment permits.

Mr. J. H. Roberson tested the Victoreen pocket chambers with a
radium source to determine the asturation potential (the potential
at which >99% of the ions are collected). The saturation potential
@ was 45 volts in a field of 13 mr/minute and 226 volts in e field of
‘ 480 mr/minute. In practice, these meters are charged to about 140
volts. At this potential saturation & 90f complete in a field of
480 mr/minute which gives a tolerance dose in 12 seconds. If these
or similer meters ere used to measure the radiation exposure to _
persounnel during the short interval of the explosion at the "Crossroads”
® operation, corrections will have to be made for this saturation loss.

Mr. A, L. Baietti tested the Victoreem portable G.M.tube that is to

be used during the "Crossroads™ operation. It was satisfactory from

) the standpoint of temperature coefficient, and ensrgy dependence, tut
refused to function after 20 hours in a room at 98% relative humidity.

.’ It began working again after placing it in a room at normal (-~ 40%)

relative hunidity for two days.

A radium source {24.5 mg) was lost during the month. After considersble
investigation the mource was located and recovered in tact from the in-

Ginerator.
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CLINTON LABORATORIES

May 31, 1846

MonH-114

HEALTH-PHYSICS SECTION - HEALTH DIVISION

K. 2. llorgm - =~ Section Chief

DISTRIBUTION OF EFFORT IN MAN-MONTHS FOR THE MONTH OF MAY, 1946

Parsonnel

Physicists (Assoc. & Sr.)

Jr. Physicists & Research Asst's
Chenists

Junior Chemists

Laboratorians, Technicians & Secrataries

¥umber of Techuiocal personnel added
Bumber of Technical personnel terminsted

Allocation of Time during May

Services

Pocket Meters

Badge & Ring Meters
Reutron Films

Hand, glove & shoe counts
Laundry counting
Calibration

Surveys - 100 Area
Surveys - 200 Area
Surveys - 706-A .
Surveys ~ T06 B, C & D.
Surveys - Construction Area
¥ud, water & air surveys
Trainees

Rosearch & Development

Now Instrument development
Instrument tests

Slow neutron studies

Fast neutron studies

Methods of detecting product in urine
Preparation of PFR

Apparatus for Crossroads Tests

Administrative

O0ffice Psrsonnel

llonthlz :

4
27
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MonH-114

CLINTON LABORATORIES

BIOLOGICAL SECTION OF RESEARCE DIVISION

By
P. S. Henshaw ~ - Section Chief

¥

Recent summariers of information obtained with CF, ABC, A, and
c58 mice given small daily doses of fast neutrons or gamme rays,
have revealed the following: :

1. In general, the late effects consisted of generalized atrophy
and neoplssia of hemopoietic organs. Both of these effeots were
attended by shortened life span, loss of weight, possible increased
tumor incidence in organs other than hemopoietie, modified blood
picture, and a changed pathology and histology.

2., Generalited atrophy appeared to result from the inroads of

subliminal damage which in time added up to the exhaustion of vital

reserves. Neoplssia appeared to be a more unique biologic response
which may or may not result directly from the atrophie conditionm.

3. By utilizing the various criteria of effects different thresholds
of damage were found. Surviwal time, one of the most semsitive responses,
showsd effects following exposures in the range of 0.1 n of fast neutrons
and 1 r of gemma rays. - :

4. Threshold responses of the peripheral blood were ai lesst a
factor of 10 less sensitive than survival responses in CF; mice.

6. Some differences were noted in the responses of different
strains of animals but these were more & matter of degree than of
type and usually could be associated directly with species charso-
toristics.

6. No fundamentel differences were observed in the responses of
males and femsles to radiation, although the effects being studied were
sometimes obscured by sex fsatures such as pugnacicusness in CF; meles.

7. The r/a ratioc of gamma rays to fast neutrons for the different
effects varied roughly from 8 to 1 to 2 or 3 times this amount for the
conditions end methods used.

8. The accumulated svidence indicates that the degree of biologie
effect varies not only with dose but also with the density of the iomiza-
tion produced, irrespective of whether it is concentration with respect
to space or timse.
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